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MULTICYCLIC COMPOUNDS FOR USE AS MELANIN CONCENTRATING HORMONE ANTAGONISTS 
IN THE TREATMENT OF OBESITY AND DIABETES 



Field of Invention 

The present invention is in the field of medicine, particularly in the treatment of 
5 obesity and diseases caused by or exacerbated by obesity. More specifically, the present 
invention relates to antagonists of melanin concentrating hoimone useful in the 
prevention and treatment of obesity and related diseases. 



Background of the Invention 

1 0 The affluence of the 90's along with the exponential increase in food production 

particularly in Western and Asian economies has resulted in feeding patterns that lead to 
obesity. Obesity is defined as being excessively overweight . Excessive weight is 
generally characterized by excessive body fat, because unused energy is stored in the 
adipose tissues as fat. 

15 Obesity has associated with it, economic and social costs. Obese people, an 

increasing proportion of developed and developing societies, are regarded as having out 
of control feeding habits often associated with low self-esteem. Moreover, obese persons 
are more likely to have medical problems associated with or exacerbated by the excess 
body weight Examples of medical conditions caused, exacerbated or triggered by 

2 0 excessive weight include bone fractures, pains in the knee joints, arthritis, increased risk 
of hypertension, atherosclerosis, stroke, diabetes, etc. 



Background of the invention 

Melanin concentrating hormone (MCH) is a 19 amino acid neuropeptide produced 
25 in die lateral hypothalamic area and zona incerta, although MCH-expressing neurons 

project to numerous regions of the brain. MCH is processed from a larger pre-prohormone 
that also includes a second peptide, NEI, and possibly a third, NGE (Nahon, Crit Rev in 
Neurobiology, 8:221-262, 1994). MCH mediates its effects through at least two G 
protein-coupled receptors, MCHR1 and MCHR2 (Saito et al. Nature 400: 265-269, 1999; 
3 0 Hill et al., J Biol Chem 276: 20125-20129, 2001). Both receptors are expressed in regions 
of the brain consistent with MCH neuronal projection and known MCH physiologic 
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function (Hervieu et al., Eur J Neuroscience 12: 1 194-1216, 2000; Hill et aL, J Biol Chem 
276: 20125-20129, 2001; Sailer et al., Proc Nat Acad Sci 98: 7564-7569, 2001). 

Extensive evidence exists to support the orexigenic activity of MCH. MCH 
inRNA is elevated in rodent models of obesity and in the fasted state (Qu et al., Nature 
5 380: 243-247, 1996). Intracerebroventricularly administered MCH increases feeding and 
blocks the anorexic effect of ct-melanocyte stimulating hormone (Ludwig et al., Am J 
Physiol 274: E627-E633, 1998). MCH knock-out mice (MCH" / ' mice) are lean, 
hypophagic and hypometabolic (Shimada et al., Nature 396: 670-674, 1998), while MCH 
over-expressing transgenic mice are obese and insulin resistant (Ludwig et al., J Clin 

1 0 Invest 1 07: 379-386, 2001). MCHR1 7 " mice have recently been reported to be lean and 
hypermetabolic, indicating that the Rl isofonn mediates at least some of the metabolic 
effects of MCH (Marsh et aL, Proc Nat Acad Sci 99: 3240-3245, 2002; Chen et al., 
Endocrinology, 2002, in press). 

In addition to its effects on feeding, MCH has been implicated in regulation of the 

1 5 hypothalamic-pituitary-adrenal axis through modulation of CRF and ACTH release 

(Bluet-Pajot et al., J Neuroendocrinol 7: 297-303, 1995). MCH may also play a role in the 
modulation of reproductive function (Murray et al., J Neuroendocrinol 12: 217-223, 2000) 
and memory (Monzon et aL, Peptides 20: 1517-1519, 1999). 

The current preferred treatment for obesity as well as Type It non-insulin 

2 0 dependent diabetes is diet and exercise with a view toward weight reduction and 

improved insulin sensitivity for diabetics. Patient compliance, however, is usually poor. 
The problem is compounded by the fact that there are currently only two medications 
approved for the treatment of obesity (sibutramine, or Meridia™ and orlistat, or 
Xenical™. 

2 5 PCT application number WO 01/21 577 (JP00/06375) filed September 19, 2000, 

discloses compounds reportedly useful as antagonists of the MCH receptor. In particular 
the WO 01/21577 application claims a compound of formula A 

.Ft, 

Ar 1 X Ar Y <^ 

(A) 

30 wherein: 
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At 1 is a cyclic group that may have substituents; 
X is a spacer having a main chain of 1 to 6 atoms; 



Y is a bond or a spacer having a main chain of 1 to 6 atoms; 

Ar is a monocyclic aromatic ring which may be condensed with a 4 to 8 membered non- 
5 aromatic ring, and may have further substituents; 

R 1 and R 2 are independently hydrogen atom or a hydrocarbon group which may have 
substituents; 

R 1 and R 2 together with the adjacent nitrogen atom may form a nitrogen-containing 
hetereo ring which may have Substituents; R 2 may form a spiro ring together with Ar, or 
1 0 R 2 , together with die adjacent nitrogen atom and Y, may form a nitrogen-containing 
hetero ring which may have substituents; or salts thereof 

PCT application number WO 01/82925, filed April 26, 2001, also discloses 
compounds reportedly useful as antagonists of the MCH receptor. In particular the WO 
01/82925 application claims a compound of formula B 



wherein: 

Ar 1 is an optionally substituted cyclic group; 

X and Y are independently a spacer having a Ci-6 main chain; 

20 Ar is an optionally substituted fused polycyclic aromatic ring; 

R 1 and R 2 are independently hydrogen atom or an optionally substituted hydrocarbon 
group; or alternatively R 1 and R 2 together with the nitrogen atom adjacent thereto may 
form a nitrogenous heterocycle, or R 2 together with the nitrogen atom adjacent thereto and 
Y may form an optionally substituted nitrogenous heterocycle, or R 2 together with the 

2 5 nitrogen atom adjacent thereto, Y, and Ar may form a fused ring. 

PCT application number WO 01/87834, filed May 15, 2001, also discloses 
compounds reportedly useful as antagonists of the MCH receptor. In particular the WO 
01/87834 application claims a compound of formula C. 



Ar 



Y- 




15 



(B) 
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R-X-N B A | Y N 





(C) 



Wherein; 

R represents hydrogen, halogen, or an optionally substituted cyclic group; X represents a 
5 bond or a spacer in which the main chain has one to ten atoms; Y represents a spacer in 
which the main chain has one to six atoms; ring A represents a benzene ring which may 
have other substituents; ring B represents a five- to nine-membered nitrogenous 
nonaromatic heterocycle which may have other substituents; and R 1 and R 2 are the same 
or different and each represents hydrogen, an optionally substituted hydrocarbon group, or 
10 an optionally substituted heterocyclic group, or R 1 and R 2 may form an optionally 

substituted nitrogenous heterocycle in cooperation with the adjacent nitrogen atom and R 2 
may form an optionally substituted nitrogenous heterocycle in cooperation with the 
adjacent nitrogen atom and Y. 



1 5 reportedly useful as antagonists of the MCH receptor. In particular the JP2001-226269A 
application claims a compound of formula D. 



20 Ar is a substituted group-contg. arom. ring, Xi is a substituted group-contg. divalent main 
chain of 1-5 atoms, X 2 , X 3 and X4 are linking arms, and R2 is a basic substituting group, 
and its salts. 

Current treatments targeted at obesity have side effects. Examples of such 
treatments include phen-phen, and various over-the-counter appetite suppressants. These 
2 5 agents have not been proven effective for all patients and for sustainable periods of time. 
Similarly, the approved treatments, sibutramine (Meridia™) and orlistat (Xenical™) have 
been associated with side effects which may compromise compliance and may preclude 
long term use for sustained weight loss for certain patient populations. 



Japanese patent application number JP2001-226269A also discloses compounds 




Wherein: 
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Therefore, there is a need for new and/or improved therapeutically effective agents 
useful as anatagonist of melanocortin releasing hormone to better control the dietary 
habits, minimize the preponderance of obesity and treat, prevent and/or ameliorate the 
effects of obesity including for example diabetes. 

Summary of Invention 

The present invention relates to a compound of formula I: 

Ar 1 — L 1 — Ar 2 — Ar 3 — L 2 — Q 

(0 

or a pharmaceutical^ acceptable salt, solvate, enantiomer, diastereomer or mixture of 
diastereomers or prodrug thereof wherein: 

Ar 1 is a cyclic group optionally substituted with one to five groups selected from Ci-C 8 
alkyl, C 2 -C 8 alkenyi, C 2 -C 8 alkynyi, hydroxy, C r C 8 alkoxy, Ct-C 8 alkylaryl, phenyl, 
-0-aryl, heteroaryl, cycloalkyl, d-Cg alkyicycloalkyl, cyano, -(CH 2 ) n NR 6 R 6 , Q-C 8 
haloalkyl, C,-C 8 haloalkoxy, halo, (CH^COR 6 , (CH 2 ) n NR^R 6 , -(CH2)nC(0)NR 6 R 6 , 
heterocyclic, and Ci-C 8 alkylheterocyclic; wherein the cycloalkyl, phenyl, aryl, and 
heterocychc susbstitutents are each optionally substituted with one to three groups 
selected from hydroxy, Ci-C 8 alkoxyalkyl, Ct-C 8 baloalkoxy, C r C 8 alkyl, halo, C r C 8 
haloalkyl, nitro, cyano, amino, carboxamido,phenyl , aryl, alkylheterocyclic, heterocychc, 
andoxo; 

L 1 is a bond or a divalent linker having a main chain of 1 to 10 atoms; or represented by 
the formula X 2 -(Cat 3 R 4 ) m - x 3 where X 2 is attached to Ar 1 and X* is attached to Ar* 
wherein R 3 and R 4 are independently selected from a bond, hydrogen, Ci-C 8 alkyl, CrC 8 
alkylene, C 2 -C 8 alkynyi, phenyl, aryl, Q-Cg alkylaryl; wherein the alkyl, alkenyi, phenyl, 
and aryl groups are optionally substituted with one to five substitutents independently 
selected from oxo, nitro, cyano, Ci-C 8 alkyl, aryl, halo, hydroxy, C r C 8 alkoxy, Ci-C 8 
halaoalkyl, (CH 2 ) n C(0)R 6 , and (CH^CONR^ 6 ; 

X 2 is independently oxygen, -CH, -CONHCCRV)^ -NHCOCCR^ 4 )*,, - (CR^V - 
CHR 6 , -NR 5 , S, SO, SOz, ^(CR^V or-SCCR^ 4 )^ 
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X 3 is independently oxygen, -C, -CH, -CHR 6 , - (CR^ 4 ^/ -CONHCCRVjn,, - 
NHCO(CR 3 R 4 ) m , -NR 5 , -NR 5 (CR 3 RV S, SOCCR'R 4 )™, S0 2 (CR 3 rV SCCR'rV SO, 
orS0 2 ;-0(CR 2 K 4 ) mt or-S(CR 3 R 4 ) m ; 

Ar 2 is a 5-member monocyclic heterocyclic aromatic group or positional isomer thereof, 
having 1, 2, or 3 heteroatoms independently selected from nitrogen, oxygen and sulfur; 
and optionally substituted with one to three substitutents selected from Ci-Cg alkyl, C 2 -Cg 
alkenyl, C 2 -C 8 aJkynyl, hydroxy, Q-Cg alkoxy, d-Cg alkylaryl, phenyl, aryl, C 3 -C 8 
cycloalkyl, d-Cg alkylcycloallcyl, cyano, d-Cg haloalkyl, halo, (CH 2 )nC(0)R 6 , 
(CH 2 ) n C(0)OR 6 , (CH^Nf^SCfeR 6 , (CH^QONR^ 6 , and d-Cg alkylheterocyclic; 
Ar 3 is a 6-niember monocyclic, aromatic, carbocyclic or heterocyclic ring having 0, 1,2, 
or 3 heteroatoms selected from nitrogen, oxygen and sulfur and which is optionally 
substituted with one to three substituents independently selected from Ci-Cg alkyl, C 2 -C 8 
alkenyl, C 2 -C 8 alkynyl, halo, -NHR 5 , C r C 8 haloalkyl, C 3 ~C 8 cycloalkyl, hydroxy, alkoxy, 
(CH 2 )nC(0)R 6 , (CH 2 )„C(0)OR 6 , (CH 2 )nNR 5 S0 2 R 6 , (CH^CCONR^ 6 , phenyl, C,-C 8 
alkylaryl, and aiyl; 

L 2 is a divalent linker having a chain length of between 1 and 10 atoms in the main chain 
or is represented by the formula: 

X4-(cr 3 rVx 5 ; 

wherein X4 is attached to Ai 3 and is selected from the group consisting of C, -CH, CHR 6 , 
-CO, O, -NR 5 , -NC(O)-, -NC(S), -C(0)NR 5 -, -NR 6 C(0)NR 6 , -NR 6 C(S)NR 6 , -S0 2 NR 7 , - 
NRSO2R 7 , and -NR 6 *C(NR 5 )NR 6 ; 

X 5 is selected from the group consisting of ^CH 2 , -CH, -0(CR 3 RV> NR^CR^V SO, 
S0 2 , S, and SCH 2 ; wherein the group X4-(CR 3 R 4 ) m -X 5 imparts stability to the compound 
of formula (1) and may be a saturated or unsaturated chain or divalent linker. 
Q is a basic group or a group represented by -NR*R 2 ; wherein 

R l andR 2 are independently hydrogen, Ci-C 8 alkyl, QrC 8 alkenyl, C 3 -C 8 cycloalkane, C r 
C 8 alkylaryl, -C(0)Ci-C 8 alkyl, -C(0)OC r C 8 alkyl, C r C 8 alkylcycloalkane, 
(CH 2 )nC(0)0R 5 , (CH 2 )nC(0)R 5 , (CH^C^NR^R 6 , and (CH 2 )nNS0 2 R 5 ; wherein each of 
the alkyl, alkenyl, aryl are each optionally substituted with one to five groups 
independently selected from Ci-C 8 alkyl, C 2 -C 8 alkenyl, phenyl, and alkylaryl; and 
wherein R 1 and R 2 may combine together, and with the nitrogen atom to which they are 
attached or with 0, 1, 2 or 3 atoms adjacent to the nitrogen atom to form a nitrogen 
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containing heterocycle which may have 1, or 2 substituents independently selected from 
C!-C 8 alky], C 2 -C 8 alkenyl, C r C 8 cycloalkane, C r C 8 alkylaryl, -C(0)d-C 8 alkyl, - 
C(0)OCi-C 8 aDeyl, d-C 8 alkylcycloalkane,oxo, halo amino, and (CH 2 )nC(0)NRV; 
provided that L 2 -Q is not CONH 2 ; wherein R 1 and R 2 may combine with the nitrogen 
atom to which they are attached to form and imine; and provided that Q is not a subsituent 
on an amide; 

R 5 is hydrogen, CN, Ci-C 8 alkyl, C 2 -C 8 alkenyl C 5 -C 8 alkylaryl, (CH^SC^Ci-Cs alkyl, 
(CH^NSCbphenyl, (CH 2 )nNS0 2 aryl, -C(0)d-C 8 alkyl, or -C(0)OC r C 8 alkyl; and 
R 6 and R 6 ' are each independently hydrogen, Ci-C 8 alkyl, phenyl, aryl, Ci-C 8 alkylaryl, or 
C3-C 8 cycloalkyl; 

R 7 is hydrogen, Ci-C 8 alkyl, phenyl, aryl, Ci-C 8 alkylaryl, or C 3 -C 8 cycloalkyI, and wherein 
m is an integer from 1 to 8; and n is an integer from 0 to 8. 

The present invention also, relates to pharmaceutical formulations containing, a 
compound of formula I. 

In another embodiment, the pharmaceutical formulation of the present invention 
may be adapted for use in treating obesity and related diseases. 

The present invention also relates to methods for treating obesity in a patient in 
need thereof wherein such treatment comprises administering to said patient a 
therapeutically effective amount of a compound of formula I in association with a 
pharmaceutically acceptable carrier, diluent or excipient. 

The present invention also relates to a method for antagonizing the binding of 
MCH to MCH receptors for the treatment of diseases caused, or exercabated by melanin 
concentrating hormone. 

The present invention provides the use of a compound of formula I as an appetite 
suppressant and/or as a weight loss agent 

The present invention is related to the use of a compound of formula I for the 
manufacture of a medicament for treating obesity and related diseases. 

Detailed Description 

For the purposes of the present invention, as disclosed and claimed herein, the 
following terms are defined below. 
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The term "main chain" as used herein describes the number of atoms in the 
shortest distance between two ends of a variable or radical and includes the distance in 
number of atoms when traversing a straight chain, branched chain or atoms in a mono or 
bicyclic ring from one end of the variable or radical to the other. 

The term "Ci-Cg aUcyl" represents a straight, branched hydrocarbon moiety 
having from one to eight carbon atoms, including but not limited to methyl, ethyl, n- 
propyl, isopropyl, n-butyl, isobutyl, sec-butyL t-butyl, cyclobutyl, pentyl, hexyl, and the 
like. 

The term "C 3 -C 8 cycloalkyl" as used herein refers to a cyclic hydrocarbon radical or 
group having from 3 to 8 carbon atoms and having no double bonds. Examples of C 3 -C 8 
cycloalkyl groups include but are not limited to cyclopropyl, cyclobutyl, cyclopentyl, 
cyclohexyl, cycloheptyl, cyclooctyl. 

The term "C 3 -C 8 cycloalkenyl" as used herein referes to a cyclic hydrocarbon 
radical or group having from 3 to 8 carbon atoms and having from 1 to 3 double bonds. 
Specific examples of C3_g cycloalkenyl include cyclopropenyl, cyclobutenyl, 

cyclopentenyl, cyclohexenyl, cycloheptenyL cyclooctenyL tetrahydrofhiophene, 
tetxahydrofuran, 

The term "halo" means halogens including iodo, chloro, bromo and fluoro. 

The term "d-C 4 haloalkyl" refers to a d-C 4 alkyl group substituted with one, two 
or three halogen atoms as possible and appropriate. Examples of C1-C4 haloalkyl include 
but are not limited to trifluoromethyi, chloroethyl, and 2-chloropropyl. Similarly, a "Ci- 
Cg haloalkyr group is a Ci-Cg alkyl moiety substituted with up to six halo atoms, 
preferably one to three halo atoms. 

A "Ci-C 8 alkoxy" group is a Ci-C 8 alkyl moiety connected through an oxy 
linkage. The term includes "optionally halogenated Ci_g alkoxy" groups including for 
example, Ci_8 alkoxy (e.g. methoxy, ethoxy, propoxy, butoxy, pentyloxy, etc.), which 
may have 1 to 5, preferably 1 to 3, halogen atoms (e.g. fluorine, chlorine, bromine, iodine, 
etc.). Concrete examples of alkoxy groups include methoxy, difluoromethoxy, 
trifluoromethoxy, ethoxy, 2^-trifluoroethoxy, propoxy, isopropoxy, butoxy, 4,4,4- 
trifluorobutoxy, isobutoxy, sec-butoxy, pentyloxy, hexyloxy. 
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The term "cyclic" as used herein refers to substituted or unsubstituted aromatic 
and non-aromatic ring structures containing hydrocarbon groups, and substituted or 
unsubstituted aromatic and non-aromatic heterocyclic groups. Cyclic groups may also be 
monocyclic, bicyclic or polycyclic unless otherwise specified Examples of aromatic 
groups include, for example, benzene, thiophene, furan, pyrrole, imidazole, pyrazole, 
thiazole, isothiazole, oxazole, isoxazole, pyridine, pyrimidine, pyrazine, pyrimidine, 
pyridazine, napthjd, 1,2,4-oxadiazole, 1,3,4-oxadiazole, 1,2,4,-thiadiazole, 1,3,4- 
thiadiazole, pyrrolidine, imidazoline, imidazolidine, pyrazoline, pyrazolidine, 
tetrahydrothiazole, tetrahydroisothiazole, tetrahydrooxazole, tetrahydroisoxazole, 
piperidine, tetrahydropyridine, dihydropyridine, piperazine, moipholine, thiomorpholine, 
tetrahydropyrimidine, tetrahydropyridazine, hexamethyleneimine, benzofuran, 
benzimidazole, benzoxazole, benzothiophene, benzothiazole, benzisothiazole, 
naphtho[2,3-b]thiophene, isoquinoline, quinoline, indole, quinoxaIine,phenanthridine, 
phenothiazine, phenoxathlin, phenoxazine, naphthylidene, quinazoline, carbazole, b- 
carboline, acridine, phenazine, phthalimide, and thioxanthene each of which may be 
optionally substituted 

The term alkylcycloalkyl" as used herein refers to an alkylgroup on which a 
cycloalkyl group is substituted Exemplary of alkylcycloalkyl groups are 
methylcyclopropyl, methylcyclohexyl, methylcycloheptyl, ethylcyclopropyl, etc. The 
alkylcycloalkyl group may optionally be sustituted independently with one to five groups 
selected from Ci-C 8 alkyl, phenyl, aryl, halo, amino, alkysulfonyl, alkylsulfonamide, 
haloalkyl, carboxyalkyl, carboxamide, alkoxy, andperfluoroalkoxy. 

The term "optionally substituted" as used herein and unless otherwise 
specified, means an optional substitution of one to five, preferably one to two groups 
independently selected from halo, hydroxy, oxo, cyano, nitro, phenyl, benzyl, triazolyl, 
tetrazolyl, 4,5-dfliydrothiazolyl, halo, Ci-Cg alkyl, C1-C4 haloalkyl, Ci-Cg or a 

pharmaceutical!/ acceptable salt, solvate, enantiomer, mixture of enatiomers or prodrug 
thereof wherein 

Ar l is a cyclic group optionally substituted with one to five groups selected from Ci-C 8 
alkyl, C 2 -C 8 alkenyl, C 2 -C 8 alkynyl, hydroxy, C r C 8 alkoxy, C r C 8 alkylaiyl, phenyl, 
-O-aryl, heteroaryl, cycloalkyl, Ci-C 8 alkylcycloalkyl, cyano, 4CH&]NEL*St? 9 C r C 8 
haloalkyl, d-C 8 haloalkoxy, halo, (CH 2 )nCOR 6 , (CH 2 )„ NR^OzR 6 , KCH^qOJNRV, 
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heterocyclic, and C r C 8 alkylheterocyclic; wherein the cycloalkyl, phenyl, aryl, and 
heterocyclic susbstitutents are each optionally substituted with one to three groups 
selected from hydroxy, Ci-C 8 alkoxyalkyl, C r C 8 haloalkoxy, Q-C 8 alkyl, halo, Ci-C 8 
haloalkyl, nitro, cyano, amino, carboxamido,phenyl , aryl, alkylheterocyclic, heterocychc, 
and oxo; 

L 1 is a bond or a divalent linker having a main chain of 1 to 10 atoms; or represented by 
the fonnula X 2 -(CR 3 R 4 ) m -X 3 where X 2 is attached to Ar l and X 3 is attached to Ar 2 
wherein R 3 and R 4 are independently selected from a bond, hydrogen, Ci-C 8 alkyl, C 2 -C 8 
alkylene, C 2 -C 8 alkynyl, phenyl, aryl, C r C 8 alkylaryl; wherein the alkyl, alkenyl, phenyl, 
and aryl groins are optionally substituted with one to five substituted independently 
selected from oxo, nitro, cyano, Ci-Cg alkyl, aryl, halo, hydroxy, Ci-C 8 alkoxy, Ci-C 8 
halaoalkyl, (CH 2 )nC(0)R 6 , and (CH^CONR^ 6 ; 

X 2 is independently oxygen, -CH, -CONH^R 4 )^ -NHCOCCR^V, - (CR^ 4 )^ - 
CHR 6 , -NR. 5 , S, SO, SO2, -0(CR 3 R 4 ) m , or^C^R 4 )™; 
X 3 is independently oxygen, -C, -CH, -CHR 6 , - (CR 3 R 4 ) m , -NR 5 , S, SO, or S0 2 ; 
Ar 2 is a 5-member monocyclic heterocyclic aromatic group or positional isomer thereof, 
having 1, 2, or 3 heteroatoms independently selected from nitrogen, oxygen and sulfur; 
and optionally substituted with one to three substitutents selected from C r C 8 alkyl, C r C 8 
alkenyl, C 2 -C 8 alkynyl, hydroxy, C r C 8 alkoxy, Ci-C 8 alkylaryl, phenyl, aryl, C 3 -C 8 
cycloalkyl, C r C 8 alkylcycloalkyl, cyano, C r C 8 haloalkyl, halo, (CH 2 ) n C(0)R 6 , 
(CH 2 )nC(0)OR 6 , (CH 2 ) n NR 5 S0 2 R 6 , (C^nC^NR^ 6 , and C,-C 8 alkylheterocychc; 
Ar 3 is a 6-member monocyclic, aromatic, carbocyclic or heterocychc ring having 0, 1, 2, 
or 3 heteroatoms selected from nitrogen, oxygen and sulfur and which is optionally 
substituted with one to three substituents independently selected from Ci-C 8 alkyl, C 2 -C 8 
alkenyl C 2 -C 8 alkynyl, halo, -NHR 5 , Ci-C 8 haloalkyl, C 3 -C 8 cycloalkyl, hydroxy, alkoxy, 
(CH 2 )nC(0)R 6 , (CH 2 ) n C(0)0R 6 , (CH 2 ) n NR 5 S0 2 R 6 , (CH^qOJNR^R 6 , phenyl, d-C 8 
alkylaryl, and aryl; 

L 2 is a divalent linker having a chain length of between 1 and 10 atoms in the main chain 

or is represented by the formula: 

X 4 -(CR 3 RVX 5 ; 
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wherein X4 is selected from the group consisting of C, -CH, CHR 6 , -CO, O, -NR 5 , - 
NC(0>, -NC(S), -C(0)NR 5 -, -NR 6 C(0)NR 6 , -NR 6 C(S)NR 6 , -SO2NR 7 , -NRSO2R 7 , and - 
NR 6 C(NR^NR 6 ; 

X 5 is selected from the group consisting of -CH 2 , -CH, -0(CR 3 R 4 )m, NR 3 (CR 3 R 4 ) ra , SO, 
5 SO2, S, and SCH 2 ; wherein the group X 4 -(CR 3 R 4 ) ra -X5 imparts stability to the compound 
of formula (1) and may be a saturated or unsaturated chain or divalent linker. 
Q is a basic group or a group represented by -NR l R 2 ; wherein 

R 1 and R 2 are independently hydrogen, Ci-Cg alkyl, CrCg alkenyl, C 3 -C$ cycloalkane, C r 
C 8 alkylaryl, -C(0)Ci-C 8 alkyl, -C(0)OC r C 8 alkyl, Ci-C 8 alkylcycloalkane, 

10 (CH 2 )nC(0)0R 5 , (CH 2 )aC(0)R 5 , (CH^CCO)]^^ 6 , and (CH 2 )nNS02R 5 ; wherein each of 
the alkyl, alkenyl, aryl are each optionally substituted with one to five groups 
independently selected from Ci-C 8 alkyl, C 2 -C 8 alkenyl, phenyl, and alkylaryl; and 
wherein R 1 and R 2 may combine together, and with the nitrogen atom to which they are 
attached or with 0, 1, 2 or 3 atoms adjacent to the nitrogen atom to form a nitrogen 

1 5 containing heterocycle which may have 1 , or 2 substituents independently selected from 
Ci-C 8 alkyl, C 2 -C 8 alkenyl, C 3 -C 8 cycloalkane, Ci-C 8 alkylaryl, -C(0)Ci-C 8 alkyl, - 
C(0)OCi-C 8 alkyl, Ci-C 8 alkylcycloalkane,oxo, halo amino, and (^^C^NR^ 6 ; 
provided that L 2 -Q is not CONH 2 ; wherein R 1 and R 2 may combine with the nitrogen 
atom to which they are attached to form and iraine; and provided that Q is not a subsituent 

20 on an amide; 

R 5 is hydrogen, CN, C r C 8 alkyl, C 2 -C 8 alkenyl, C 5 -C 8 alkylaryl, (CH 2 )nNS0 2 CrC 8 alkyl, 
(CH 2 )nNS02phenyl, (CH 2 )„NS02aryl, -C(0)Ci-C 8 alkyl, or -C(0)OCi-Cs alkyl; and 
R 6 and R 6> are independently hydrogen, C r C 8 alkyl, phenyl, aryl, C r C 8 alkylaiyl, or C 3 - 
Cgcycloalkyl; wherein mis an integer from 1 to 8; and n is an integer from 0 to 8. 

2 5 where R 7 is independently at each occurrence H, Ci-Cs alkyl, phenyl or benzyl and R 8 is 

independently at each occurrence Ci-Cg alkyl, phenyl or benzyl. 

The term heterocycle or heterocyclic" represents a stable, saturated, partially 
unsaturated, fully unsaturated or aromatic 4, 5, or 6 membered ring, said ring having from 
one to three heteroatoms that are independently selected from the group consisting of 

3 0 sulfur, oxygen, and nitrogen. The heterocycle may be attached at any point which affords 

a stable structure. Representative heterocycles include 1,3-dioxolane, 4,5-dihydro-lH- 
imidazole, 4,5-dfliydrooxazole, fiiran, imidazole, imidazolidine, isothiazole, isoxazole, 
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moipholine, oxadiazole, oxazole, oxazolidinedione, oxazolidone, piperazine, piperidine, 
pyrazine, pyrazole, pyrazoline, pyridazine, pyridine, pyrimidine, pyrrole, pyrrolidine, 
tetrazole, thiadiazole, thiazole, thiophene and triazole. 

The heterocycle is further optionally substituted with one to three, preferably one 
5 or two groups independently selected from halo, hydroxy, oxo, cyano, nitro, phenyl, 
benzyl, triazolyl, tetrazolyl, 4,5-dihydrothiazolyl, Cj-Cg alkyl, C1-C4 haloalkyl, Ci-Cg 

alkoxy, COR 7 , CONrV, CO2R 7 , NrV, NR ? COR 7 , NR ? S02R 8 5 OCOR 8 , OCO2R 7 , 

7778 7 7 7 7 

OCONR R , SR , SOR , SO2R and S(>2(NR R ), where R is independently at each 

8 

occurrence H, Cj-Cg alkyl, phenyl or benzyl and R is independently at each occurrence 
1 0 Cj-Cg alkyl, phenyl or benzyl. 

The term "alkylheterocyclic" as used herein refers to an alkyl group further 
substitued with a heterocyclic group. Examples of alkylheterocycles include but are not 
limited to 2-methylimidazoline, N-methylmorpholinyl, N-methylpyrrolyl and 2- 
methylindolyl. 

15 The term "basic group" refers to an organic radical which is a proton acceptor. 

The term "basic group" also refers to an organic group containing one or more basic 
radicals. Illustrative basic radicals are amidino, guanidino, amino, piperidyl, pyridyl, etc, 
and excludes amides. 

Suitable basic radicals contain one or more nitrogen atoms and include amino, 

2 0 imino, amidino, N-alkylamidines, N, N'-dialkylamidines, N-aryiamidines, 

aminomethyleneainino, iminomethylamino, guanidino, aminoguanidino, alkylamino, 
dialkylamino, triaflcylamino, alkylideneamino, pyrrolyl, imidazolyl, pyrazolyl, pyridyl, 
pyrazinyl, pyrimidinyl, indolizinyl, isoindolyl, 3H-indolyl, indolyl, lH-indazolyl, purinyl, 
4H-quinolizinyl, isoquinolyl, quinolyl, phthalazinyl, naphthyridinyl, quinoxalinyl, 

2 5 quinazolinyl, cirmolinyl, amide, thioainide, benzamidino, pteridinyl, 4H-caibazolyl, 

carbazolyl, beta-carbolinyl, phenanthridinyl, acridinyl, pyrimidinyl, phenanthrolinyl, 
phenazinyl, phenarsazinyl, phenothiazinyl, pyrrolinyl, imidazolidinyl, imidazolinyl, 
pyrazolidinyl, pyrazolinyl, piperidyl, piperazinyl, indolinyl, isoindolinyl, quinuclidinyl, 
moipholinyl, or any of the preceding substituted with amino, imino, amidino, 

3 0 aminomethyleneamino, iminomethylamino, guanidino, alkylamino, dialkylamino, 
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trialkylamino, tetrahydroisoquinoline, dihydroisoindole, alkylideneamino, groups, or a 
group represented by the formula NR R . 

The term "suitable solvent" refers to any solvent, or mixture of solvents, inert to 
the ongoing reaction, that sufficiently solubilizes the reactants to afford a medium within 
5 which to effect the desired reaction. 

As used herein, the term "patient" includes human and non-human animals such 
as companion animals (dogs and cats and the like) and livestock animals. Livestock 
animals are animals raised for food production. Ruminants or "cud-chewing" animals 
such as cows, bulls, heifers, steers, sheep, buffalo, bison, goats and antelopes are 

10 examples of livestock. Other examples of livestock include pigs and avians (poultry) 

such as chickens, ducks, turkeys and geese. Yet other examples of livestock include fish, 
shellfish and crustaceans raised in an aquaculture. Also included are exotic animals used 
in food production such as alligators, water buffalo and ratites (e.g., emu, rheas or 
ostriches). The preferred patient of treatment is a human. 

1 5 The terms Seating" and "treaf \ as used herein, include their generally accepted 

meanings, Le. 9 preventing, prohibiting, restraining, alleviating, ameliorating, slowing, 
stopping, or reversing the progression or severity of a pathological condition, or sequela 
thereof. 

The terms "preventing", "prevention of, "prophylaxis", "prophylactic" and 
2 0 "prevent" are used herein interchangeably and refer to reducing the likelihood that the 
recipient of a compound of formula I will incur or develop any of the pathological 
conditions, or sequela thereof, described herein. 

As used herein, the term "effective amount" means an amount of a compound of 
formula I that is sufficient for treating or preventing a condition, or detrimental effects 

2 5 thereof, herein described, or an amount of a compound of formula I that is sufficient for 

antagonizing the MCHR1 receptor to achieve the objectives of the invention. 

The term "phaimaceutically acceptable" is used herein as an adjective and means 
substantially non-deleterious to the recipient patient. 

The term "formulation", as in pharmaceutical formulation, is intended to encompass a 

3 0 product comprising the active ingredients) (compound(s) of formula I), and the inert 

ingredients) that make up the carrier, as well as any product which results, directly or 
indirectly, from combination, complexation or aggregation of any two or more of the 
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ingredients, or from dissociation of one or more of the ingredients, or from other types of 
reactions or interactions of one or more of the ingredients. Accordingly, the 
pharmaceutical formulations of the present invention encompass any composition made 
by admixing a compound of the present invention and a pharmaceutical carrier, or a 
5 compound of the formula I and a pharmaceutical^ acceptable co-antagonist of MCHR1 
useful for the treatment and/or prevention of obesity or a related disease where 
antagonism of a MCH receptor may be beneficial. 

The terms "diseases related to obesity" or delated diseases" as used herein refers 
to such symptoms, diseases or conditions caused by, exacerbated by, induced by, or 

1 0 adjunct to the condition of being obese. Such diseases, conditions and/or symptoms 

include but are not limited to eating disorders (bulima, anorexia nervosa, etc.), diabetes, 
diabetic complications, diabetic retinopathy, sexual/reproductive disorders, depression, 
anxiety, epileptic seizure, hypertension, cerebral hemorrhage, conjestive heart failure, 
sleeping disorders, atherosclerosis, rheumatoid arthritis, stroke, hyperlipidemia, 

1 5 hyperglycemia, hyperglycemia, and hyperhpoproteinenarrria. 

The term "unit dosage form" refers to physically discrete units suitable as unitary 
dosages for human subjects and other non-human animals (as described above), each unit 
containing a predetermined quantity of active material calculated to produce the desired 
therapeutic effect, in association with a suitable pharmaceutical carrier. 

2 0 Because certain compounds of the invention contain an acidic moiety (e.g., 

carboxy), the compound of formula I may exist as a pharmaceutical base addition salt. 
Such salts include those derived from inorganic bases such as ammonium and alkali and 
alkaline earth metal hydroxides, carbonates, bicarbonates, and the like, as well as salts 
derived from basic organic amines such as aliphatic and aromatic amines, aliphatic 

2 5 diamines, hydroxy alkamines, and the like. 

Because certain compounds of the invention contain a basic moiety (e.g., amino), 
the compound of formula I may also exist as a pharmaceutical acid addition salt. Such 
salts include the salicylate, sulfate, pyrosulfate, bisulfite, sulfite, bisulfite, phosphate, 
mono-hydrogenphosphate, dihydrogenphosphate, metaphosphate, pyrophosphate, 

3 0 chloride, bromide, iodide, acetate, propionate, decanoate, caprylate, acrylate, formate, 

isobutyrate, heptanoate,propiolate, oxalate, malonate, succinate, suberate, sebacate, 
fumarate, maleate, 2-butyne-l,4 dioate, 3-hexyne-2, 5-dioate, benzoate, chlorobenzoate, 
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hydroxybenzoate, methoxybenzoate, phfhalate, xylenesulfonate, phenylacetate, 
phenylpropionate, phenyibutyrate, citrate, lactate, hippurate, P-hydroxybutyrate, oxalate, 
glycolate, maleate, tartrate, methanesulfonate, propanesulfonate, naphthalene-l-sulfonate, 
naphthalene-2-sulfonate, mandelate and like salts. Preferred acid addition salts include 
the hydrochloride and oxalate salts. Acid addition salts are typically formed by reacting 
an equivalent amount of acid (based on moles of available basic i.e free pairs of electrons 
on nitrogen atoms, or a slight excess thereof) with the free base compound of the 
invention. The addition salt product is often isolated as the crystallization product The 
crystallization may be spontaneous or may be facilitated by cooling and/ or seeding. Other 
methods of isolating the acid addition salts are known to one of skill in the art 

Preferred Compounds of the Invention 

Certain compounds of the invention are particularly interesting and preferred. The 
following listing sets out several groups of preferred compounds. It will be understood 
that each of the listings may be combined with other listings to create additional groups of 
preferred compounds. 
Preferred Ar 1 

Preferred Ar 1 groups are cyclic groups selected from cycloaDcyl and cycloalkene 
groups such as the group consisting of cyclopropyl, cyclobutyi, cyclopentyl, cyclohexyl, 
cycloheptyl, cyclooctyl, cyclopropenyl, cyclobutenyl, cyclopentenyl, cyclohexenyl, 
cycloheptenyl, cyclooctenyl. Also preferred are groups selected from 
tetrahydrothiophene, tetrahydrofuran, pyrrolidine, imidazoline, imidazolidine, pyrazoline, 
pyrazolidine, tetrahydrothiazole, tetrahydroisothiazole, tetrahydrooxazole, phenyl, 
tetrahydroisoxazole, piperidine, tetrahydropyridine, benzothiophene, benzofuran, 
naphlhyl, dihydropyridine, piperazine, moipholine, thiomorpholine, tetrahydropyrimidine, 
tetrahydropyridazine, hexamethyleneimine, each optionally substituted with CrCs alkyl, 
Ci-Ce cycloalkyi, Ci-C 6 haloalkyljiydroxy, alkoxyalkyl, cyano, halo, arjd, caiboxamide, 
and C r C6 carboxyalkyl More preferred Ar 1 groups include cycloalkyl, cycloalkenyl, 
substituted or unsubstituted phenyl, benzothiophene, benzofuran and naphthyl. 

Preferred L 1 groups 
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Preferred as L 1 are groups having between 3 to 8 carbon atoms in the main chain. 
Also preferred are L 1 groups selected from the group consisting of -CH 2 -, -CH 2 CH 2 -, - 
CH 2 CH 2 CH 2 -, -SCH 2 -, -OCH 2 -, -CH 2 SCH 2 -, -CH 2 OCH 2 -, -OCH 2 CH 2 SCH 2 ., - 
OCH 2 CH 2 OCH 2 -, -0(CH 2 ) 3 SCH 2 -, -OCH(Et)CH 2 CH 2 SCH 2 , -OOT(iPr)CH 2 CH 2 SCH 2 , - 
5 OCH(CH 3 )CH^ -0(CH 2 )2SCH(CF3)^ - 

OCH 2 CH{N02)SCH 2 -, -OCH(CN)CH 2 SCH 2 , -OCH 2 CH(NH 2 )SCH 2 -., - 
CH 2 0(CH 2 )3CH20^ and-CH 2 0(CH 2 ) 2 CH 3 0- 

Preferred X 2 group 
1 0 Also preferred is an L 1 group having the formula 

X 2 -(CR 3 R 4 ) m -X 3 wherein a preferred X 2 group is selected from O, S, and -NR 6 , and 
wherein R 6 is selected from the group consisting of hydrogen, Ci-C$ alkyl, C 2 -C 6 alkenyl, 
C 3 -Cg cycloalkyl, phenyl, benzyl, Ci-C 8 alkylamine, and aryl. 

1 5 Preferred X 3 Groups 

Also preferred is an L 1 group wherein, when L 1 is X 2 -(CR 3 R 4 ) m -X 3 ; wherein 
X 3 is a group selected from-OCH 2 , -SCH 2 , -NR 6 C(0)CH 2 , -NHCH 2 , wherein R 6 is 
selected from the group consisting of hydrogen, Ci-C 6 alkyl, C 2 -C 6 alkenyl, C 3 -C 8 
cycloalkyl, phenyl, benzyl, and aryl. More preferred is an X 3 group selected from -OCH 2 , 

20 and-SCH 2 . 

Also preferred is a compound of formula I wherein L l is XHCR^^-X^ and 
wherein the chain between X 2 and X 3 i.e., -(CR^ 4 )™- is an alkyl chain of 3 to 8 carbon 
atoms, or an alkenyl chain of 3 to 8 carbon atoms and optionally contains an alkyl, phenyl, 
amino, or cycloalkyl group as a side chain. 

25 

Preferred Ar 2 Groups 

A preferred Ar 2 group is a 5-member monocyclic aromatic heterocyclic group 
having 1, 2, or 3 heteroatoms selected from oxygen, sulfur, and nitrogen. More preferred 
is a heterocyclic group selected from foran, thiophene, pyrrole, oxazole, thiazole, 
3 0 imidazole, imidazoline, imidazolidine, pyrazole, 2-pyraziline, pyrazolidine, isoxazole, 
isothiazole, 1,3,4-oxadiazole, 1,2,3-triazole, 1,3,4-thiadiazoleand 1,3,4-oxadiazole. Most 
preferred Ar 2 are the oxadiazolyl or oxazolyl groups, and positional isomers thereof 
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Preferred Ar* Groups 

Preferred Ar 3 group is a 6-member carbocyclic or heterocyclic group having 0, 
1, 2, or 3 hetero atoms independendy selected from oxygen, sulfur, and nitrogen and 
5 optionally substituted with one to two groups. More preferred is a cyclic group selected 
from phenyl, pyran, piperidine, pyridine, pyridazine, and piperazine. Most preferred Ar 3 
is phenyl. 

Preferred L 2 groups 

1 o Preferred L 2 groups include a divalent group having between 3 and 8 atoms in 

the main cahin. Also preferred are L 2 groups selected from the group consisting of - 
OCH2CH2-, -0(CH2)3-, -CH 2 , -CH2CH2, -CH 2 CH 2 CH2, -CH=CH, -CH 2 CH 2 CH=CH- and 
X4-(CR 3 R 4 ) m -X5. 

1 5 Preferred X4 Groups 

Preferred X4 groups include divalent groups, radicals, or fragments of the 
formula -C(0)NR 6 wherein R 6 is selected from the group consisting of hydrogen, Ci-C 6 
alkyl, C 2 -C 6 alkenyl, C 3 -C 8 cycloalkyl, phenyl, benzyl, Q-Cg alkylamine, and aryl. 

Also preferred is an X4 group selected from O, S, -NR 6 C(0)NR 6 , -C(S)NR 6 , 

2 0 NR 6 C(S)NR 6 , NR 6 C(NR 6 )NR 6 , -NR 6 S0 2 -, wherein R 6 is independently selected from the 

group consisting of hydrogen, Ci-C 6 alkyl, C2-C6 alkenjd, C 3 -C 8 cycloalkyl, phenyl, 
benzyl, Ci-Cs alkylamine, and aryl. 

Preferred X5 Groups 

2 5 Preferred is an X5 group selected from -OCH 2 , -SCH 2 , 0, -NR 6 C(0), - 

NR 6 C(S), -C(0)NR 6 , -C(S)NR 6 , NR 6 C(S)NR 6 , NQNR^N, NR 6 C(0)NR 6 , -NR 6 S0 2 
wherein R 6 is independently selected from the group consisting of hydrogen, Ci-C 6 alkyl, 
C 2 -C 6 alkenyl, C3-C8 cycloalkyl, phenyl, benzyl, Ci-Cg alkylamine, and aryl. More 
preferred is an X5 group selected from -OCH 2 , SCH 2 and O. 

3 0 Also preferred is a compound of formula I wherein the chain between X4 and 

X5 is preferably an alkyl chain of 2 to 8 carbon atoms, or an alkenyl chain of 2 to 8 carbon 
atoms and optionally containing an alkyl, phenyl, or cycloalkyl group as a side chain. 
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Preferred Q groups: 

The substituent Q of formula I is a basic group. A basic group is an organic 
group containing one or more basic radicals. Preferred Q groups are those represented by 
5 the formula -NR*R 2 



Preferred R 1 and R 2 Groups 

Preferred R 1 and R 2 groups are independently selected from the group 
consisting of hydrogen, C r C$ alkyl, C 2 -C 6 alkenyl, C 3 -C 8 cycloalkyl, C 3 -C 8 
10 alkylcycloalkyl, phenyl, benzyl, COR 9 , S0 2 R 9 , and (CH^SC^R 6 . 

Also preferred are R 1 and R 2 groups which combine with each other, the 
nitrogen atom to which they are attached to form a heterocycle selected from morpholino, 
thiomoipholino, pyrrole, 2H-pyrrole, 2-pyrroline, pyrrolidine, oxazole, thiazole, 
imidazoline, imidazolidine, pyrazole, pyrazoline, piperazinyl, piperadinyl, pyrazinyl, 
15 pyrimidine each optionally substituted with a CrC 8 alkyl group. 

Also preferred is a compound of the invention having R 1 and R 2 groups 
wherein the R l and R 2 groups combine with the nitrogen atom to which they are attached 
and with a carbon atom one or two atoms removed from the nitrogen atom to form a cycle 
such as for example, azepine, diazepine, pyridine, piperidine, indolyl, N- 
2 0 methylpyrrolidinyl, pyrrolidinyl, morpholino, piperidinyl, and the like. 

Also preferred are compounds of formula I wherein R 1 and R 2 combine 
together with the nitrogen atom to which they are attached to form an imine or substituted 
inline. 

Most preferred are R x and R 2 which singly or in combination with each other 
2 5 and/ or the nitrogen atom to which they are attached form the groups independently 
selected from methyl, ethyl, propyl, isopropyl, isobutyl, cyclopentyl, cyclohexyl, N- 
moipholino, azepane, diazepine, pyridine, pyrrolidine, piperidine, N-methylpiperidine, 
and N-methylpiperazine. 



30 



Preferred R 3 and R 4 groups: 

Preferred R 3 and R 4 are independently selected from hydrogen, Ci-C 8 alkyl, 
C 2 -C 8 alkylene, C r C 8 alkynyl, phenyl, aryl, Ci-C 8 alkylaiyl, (OI 2 ) n NR 5 S02R 6 , 
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(CH 2 ) n C(0)R 6 , (CH^CONR^ 6 and (CH 2 )nC(0)OR 6 ; wherein the alkyl, alkenyl, phenyl, 
and aiyl groups are optionally substituted with one to three substitutents independently 
selected from oxo, nitro, cyano, d-Cg alkyl, aryl, halo, hydroxy, d-C 8 alkoxy, Ci-C 8 
halaoalkyl, (CH 2 ) n C(0)R 6 , (O^CONR^ 6 and (CH 2 )nC(0)OR 6 . 

Most preferred R 3 and R 4 substituents are independently selected from hydrogen, 
Ci-Cg alkyl, C 2 -C 8 alkyiene, C 2 -Q alkynyl, phenyl, and benzyl; and wherein n is 0, or 1, 
and wherein R 5 is hydrogen, Q-Cs alkyl, phenyl or benzyl; and wherein R 6 is hydrogen, 
CrCs alkyl, phenyl or benzyl. 

Preferred R 5 groups 

A preferred R 5 group is a group independently selected from hydrogen, Ci-Cg 
alkyl, Ci-Cg alkoxy, C 2 -C 8 alkenyl, C 5 -C 8 alkylaryl, (CH 2 )„NS0 2 Ci-C 8 alkyl, 
(CH^nNSC^phenyl, (CH^NSCfeaiyl, -C(0)Ci-C 8 alkyl, -C(0)OC r C 8 alkyl; and 

Preferred R 6 groups 

A preferred R 6 or R 6 ' is independently selected from hydrogen, Ci-C 8 alkyl, 
phenyl, aryl, alkylaryl, and C 3 -Cg cycloalkyl. 

An example of a preferred compound of the present invention is a compound 
selected from the group consisting of: 1 - {4-[2-(B enzofui^-2-ylmethoxymethyl)-oxazol-5- 
yl]-phenyl}-3<2-dimethylamino-ethyl)-iirea, 
1 - {4-[2-(Benzofiiran-2-ylm^ 
ethyi)-urea, 

l-{4-[2-(Benzofuran-2-yto^ 
ethyl)-urea, 

1_(3- {4-[5-(Benzofuran-2-yimethy^ 3,4]oxadiazol-2-yl]-phenoxy}- 
propyl)-piperidine, 

CtyclohexyUthyH3-{4-[5^2-ph^^ 
phenyl}-allyl)-amine, 
4-(3-{4-[5^2-Phenoxy^%lsulfany^ 
morpholine, 

1 .(3. {4-[2K2-Phemxy-ethylsulfanylmethyl)-oxazol-5-yl]-phenoxy} -propyl)-azepane, 
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Diethyl-(3-{4-[5-(2-pheno^ 
amine, 

H3-{4-[5-(2-Fhmox 
piperidine, 

(3- {2-CWoro^[5-(2-phenoxy-ethylsiilfan^ 
propyl)-dimetiiyl-aiiiine, 
l-Me%l-4<3-{4-[5-(2-phenoxy^ 
allyl)-piperazine, 

(3-{2-Fluoro^[5-(2-phenoxy-ethylsuIfanylme1h^ 

propyl^dimethyl-amine, 

Etiiyl-isopropyl-(3-{4-[5^2-phen^ 

phenyl}-aUyl)-amine, 

Cyclopentylnoiethyl^ 

phenyl}-aUyl)-amine, 

1- (3-{4~[2-(2-Phenoxy-ethylsidfanylm^ 
Diethyl-(2-{4-[2^2-phenoxy-ethyls 

Dimethyl-(3- {4~[5-(2-phenoxy-ethylsulfaay]metiiyl)-[ 1 3,4]oxadiazol-2-yl]-phenyl}- 
allyl)-amine, 

Dimethyl-(3- {4-[2-(2-phenoxy-ethylsulfanylmethyl)-^ -propyl- 
amine, 

2- {4-[2-(l-Methyl-pyrroli^^ 
[l,3,4]oxadiazole, 
2-(2-Phenoxy-ethylsul^^ 
[l,3,4]oxadiazole, 
Dimethyl-(3-{4-[5-(2-phen^ 
4-Dimethylamino-N-{4-[5^^^ 
phenyi}-butyramide, 

l-(2-Dimethylamino-ethyl)-3-{4-[5-(2-phenoxy-ethylsulM 
yl]-phenyl}-urea, 

1- (3-DimethyIairrino-propy^^ 

2- ylJ- 

phenyl}-urea, 
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Dimethyl-(2- {4-[5-(2-phenoxy-ethylsulfanyta^ - 
ethyi)-amine, 

1- (2-{4-[5-(2-Phenoxy^yl^ 
piperidine, 

Dimethyi-{5- {4-[5-(2-phenoxy-efh)dsulfanylmethyl)-[l ,3,4]oxacttazol-2-yl]-phenyl} -pent- 
4-enyl)-amine, 

2- (2-Dimethylammo-etho^ 
2-yl]-phenyl} -acetamide, 
Dimethyl-(4-{4-[5-(2-phenoxy-ethyls^^ 
butyl)-amine, 

l-(3-{4-[5-(2-Phenoxy-ethylsulfany^ 
piperidine, 

Diethyl-(3- {4-[5^2-phenoxy^tJijdsulfanylmethyl)-[l ,3,4]oxadiazol-2-yl]-phenoxy}- 
propyi)~amine, 

1- (4-{4-[5-(2-Phenoxy^thylsu^ 
piperidine, 

2- (2-Phenoxy-ethyIsulf^ 
[l,3,4]oxadiazole, 

l-(3-{4-[5-(2-Phenoxy-ethylsulfany^ 
azepane, 

H2-{4-[5-(2-Phenoxy-ethylsulfanylmethyl>[ 
azepane, 

Methyi-(3- {4-[5-(2^henoxy-ethylsulfanylmefhyl)-[l ,3 ,4]oxadiazol-2-yl]-phenoxy}- 
propyl)-amine, 

Diethyl-{2- {4-[5-(2-phenoxy-ethylsulf^ 
ethyl)-amine, 

1- (2-Dimethy!amino-e1hyl)-l^ 
[l,3,4]oxadiazol-2-jd]-phenyl}-urea, 

2- (2-Phenoxy-ethylsulfanyta^ 
[l,3,4]oxadiazole, 

1- (5-Dimetliyiamin^ 

2- yl]-phenyl}-urea, 
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l-{4-[5-(2-Phenoxy^thylsulf^^ 
l-yl-ethyl)-urea, 

l-(4- {4-[5-(2-Phenoxy-ethylsulfanylmethyl)-[l ,3,4]oxadiazol-2-yl]-phenoxy}"butyl)- 
azepane, 

Diethyl-(4-{4-[5<2-phen^^ 
butyl)-amine, 

l-{4-[5<2-Phenoxy-e%lsulfan^^ 
l-yl-ethyl)-urea, 

1- (2-Dimethylamino-e^ 
yl]-phenyl}-urea, 
(3-{4-[5-<Benzotoan-2-ylme^^ 
propyl)-dimethyI-amine, 

2- (2-Phenoxy-ethylsulfanylm^ 
[l,3,4]oxadiazole 3 

1- (5- {4-[5<2-Phenoxy-e^ 
piperidine, 

H3-{445-(2-Phenoxy-ethyl^ 
piperidin-4-one, 

2- (2-Ph€^oxy-e%lsulf^^ 
Dimethyl-(2-{4-[2-(2-ph^^ 

l-(2- {4-[2-(2-Phenoxy-ethylsulfanyImethyl)-ox 

1- (3-{4-[2-(2-Phenoxy-ethylsd^^ 

2- (2-Phenoxy-e1hylsulfanyImethyl)-5-[4-(3-py^ 
I^ethyl-(3-{4-[2-(2-pheno^ 

amine, 

Dimethyl~(6-{4-[5-(2-pheaioxy-ethylsulfanylm 
5-enyl)-amine, 

Dimethyl-(4-{4-[5-(2-phenoxy^^^^ 

3- €nyl)-amine, 
Dimethyl-(3-{4-[4-(2-p^ 
amine, 
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(3- {4-[5-(BenzoI>]thw^^ 

propyl)<limethyl-amine, 

DimethyH3-{4-[5^naphto^ 

phenoxy} -propylamine, 

DimethyK3-{4-[5<2-ph^ 

propylamine, 

2-(2-Phenoxy^ylsulfanyl^^^ 

[l,3,4]oxadiazole, 

2-[4-(3-Azetidin-l-yl-propoxy>ph^ 

[1 ,3,4]oxadiazole, 

l-{4-[2-(2-Phemoxy-ethyls^^^ 

urea, 

l_{4-[2-(2-Phenoxy-ethylsu^ 
ethyl)-urea, 

l-(2-Dimethylamino-e^ 
phenyl} -urea, 

l-(2-Dimethylamino-e%l)-3-{4-[2-(2-phenoxy-ethyls 
phenyl} -urea, 

l-{4-[2-(2-Phenoxy-e%Isi^^ 
propyl)-urea, 

l-{4-[5-(2-Phenoxy-ethylsulf^^^ 

1- yl-propyl)-urea, 
N^-dimethyl-N'-CS-^ 

2- yl}-ethane-l ^-diamine, 

N,N-Dimethyl-N'- {5-[5-(2-phenoxy-ethylsulfen>toethyl)-[l ,3,4]oxadiazol-2-yl]-pyridin- 

2-yl} -propane- 1 3-diamine, 

l-Methyl-3-{4-[5-(2-phenoxy^thylsulfanylme^ 

phenoxymethyl}-pipexidine, 

2<2-Phenoxy^thyIsulfanylmethy^ 

l-(2-Diethylamino-ethyl>3- (4-[5-(2-phenoxy-efliylsulfenylmethyl)-[l ,3,4]oxadiazol-2- 
yl]-phenyl}-urea, 
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5-(2-Phenoxy-ethylsulfanylme^ 
[l^,4]oxadiazole, 

Dimethyl-(2- {4-[5-(2-phenoxy^thylsulfanylmethyl)-[ 1 ,2,4]oxadiazoI-3-yl]-phenoxy} - 
ethyl)-amine, and pharmaceutical acceptable salts, solvates, enantiomers, diasteromers 
5 and mixture of enantiomers thereof. 

A most preferred compound of the present invention is selected from the group 
consisting of: 



10 




WO 03/097047 



PCT/US03/12123 



-26- 




o 

or a pharmaceutically acceptable salt, solvate, prodrug, enantiomer, or mixture of 
enantiomers thereof 

5 Preparing Compounds of the Invention 

Compounds of formula I may be prepared as described in the following Schemes 
and Examples. Precursors to the compounds of the invention are prepared by methods 
known to one of skill in the art. The compounds employed as initial starting materials in 
the synthesis of the compounds of the invention are well known and, to the extent not 

1 0 commercially available, are readily synthesized by standard procedures commonly 

employed by those of ordinary skill in the art. More particularly, the compounds of the 
invention are produced in accordance with the General Methods 1 through 5 that are 
described in detail below, or analogous methods thereto. These reactions are often carried 
out in accordance with per se known methods, or analogous methods thereto. Examples 

15 of such known methods include the methods described in general reference texts such as 
Organic Functional Group Preparations, 2 nd Edition, 1989; Comprehensive Organic 
Transformations, VCH Publishers Inc, 1989; Compendium of Organic Synthetic 
Methods, Volumes 1-10, 1974-2002, Wiley Merscience; March's Advanced Organic 
Chemistry, Reactions Mechanisms, and Structure, 5 th Edition, Michael B. Smith and Jerry 

2 0 March, Wiley Interscience, 2001, Advanced Organic Chemistry, 4 th Edition, Part B, 

Reactions and Synthesis, Francis A. Carey and Richard J. Sundberg, Kluwer Academic / 
Plenum Publishers, 2000, etc., and references cited therein. 

General Method 1: Coupling of the basic group 
The compounds of Formula 3 can be prepared by the General Method 1, described 

25 in General Scheme 1, via coupling of a compound of Formula 2 containing abasic group 
with a group of Formula 1, where during the course of the coupling reaction the coupling 
groups are retained or lost to form the linker L 2 between the basic group and the phenyl 
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ring. Ar 1 , L 1 , Ar 2 , L 2 , and basic group are defined as above. In the schemes that follow 
At 3 of formula I has been depicted as a phenyl group for convenience only and is not 
intended to be limiting. Also, La is defined as a group that when the coupling process 
occurs results in the formation of the linker L 2 defined above. Furthermore, in the 
5 schemes that follow, the group L 1 is depicted by the combination of group or groups 
interspacing or linking the groups Ar 1 and Ai*. Similarly, the group L 2 is depicted by the 
combination of group or groups interspacing or linking the groups Ar 3 and the basic 
group. The basic group of the compounds of the follewoing schemes in general mean the 
group -N(R X R 2 ) unless otherwise indicated. Examples of the General Method 1 are a 
1 0 Displacement Process (Scheme la) and a Reductive Amination Process (Scheme lb). 

General Scheme 1: Coupling of Basic group 



/=yL^-coupIing group 
Ar 1 — L— j) + coupling group— basic group 



2 

.L— basic group 



3 

As outlined in Scheme la below, the coupling process of General Method 1 may 
consist of a displacement process whereby nucleophilic displacement of a leaving group, 
15 such as, but not limited to, halogen, triflate, tosylate, brosylate, mesylate, nosylate, 

nonaflate, tresylate, and the like, of Formula 4, by a nucleophilic basic group of Formula 5 
affords the compounds of the invention. A leaving group is defined in one or more of the 
general reference texts described previously. 
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Scheme 1a: Displacement Process 




nucleophilic basic group 



X = Leaving group (e.g., CI, Br, I, OMs, OTs, etc) 



4 



5 




L— basic group 



At — L—i 



3 



One to five equivalents of the nucleophilic basic group of Formula 5 and one to 
five equivalents of the reactive derivative of Formula 4 may be reacted in the presence, or 
absence, of an inert solvent. If necessary, the reaction may be carried out in the presence 
of a catalytic quantity to about five equivalents of a non-interfering base. A non- 
interfering base is a base suitable for the intended reaction by virtue of the base not 
deleteriously affecting the reaction. One to two equivalents of base is normally 
preferable. The reaction is normally carried out between 0 °C and 120 °C. Reaction time 
is normally 4 to 24 hours. 

Nucleophilic basic groups would include, but would not be limited to ammonia, 
primary and secondary amines, guanidines, and the like. Specific nucleophilic basic 
groups include ammonia, methylamine, dimethylamine, diethylamine, diisopropylamine, 
pyrrolidine, piperidine, morpholine, azetidine, thiomorpholine, piperazine, imidazole, and 
the like. Among the above nucleophilic basic groups dimethylamine, pyrrolidine, and 
piperidine are preferable. 

If necessary, the reaction can be carried out with nucleophilic basic group synthon, 
i.e., a group that could readily be converted to a basic group by methods known to one 
skilled in the art. Nucleophilic basic group synthons would include, but would not be 
limited to, azide, phthalimide, protected amines, hexamethylenetetramine, cyanamide, 
cyanide anion, and the like. Following the displacement reaction, these groups would 
then be unmasked under standard conditions to afford the basic group. For example, 
displacement with potassium phthalimide followed by removal of the phthalimide group 
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to afford the primary amine as in the Gabriel synthesis (see, March's Advanced Organic 
Chemistry, Reactions Mechanisms, and Structure, 5 th Edition, Michael B. Smith and Jerry 
March, Wiley Inlerscience, 2001, Chapter 10, and references cited therein). Application 
of the synthon equivalent to the basic group applies to the processes described in all of the 
5 General Methods 1 through 5. 

Examples of "inert solvent" includes amide solvents (preferably DMF or DMAC), 
sulfoxide solvents (preferably DMSO), sulfone solvents (preferably sulfolane or 
dimethylsulfone), nitrile solvents (preferably acetonitrile), halogenated hydrocarbon 
solvents (preferably dichloromethane), aromatic solvents (preferably toluene or benzene), 

1 0 ether solvents (preferably diethylether or THF), ketone solvents (preferably acetone), ester 
solvents (preferably ethyl acetate), alcohol solvent (preferably MeOH or EtOH), etc. Two 
or more of the solvents can be mixed in an appropriate ratio for use. Among the above 
solvents, DMF and DMSO are preferable. 

Examples of "base" include, for instance, hydrides of alkali metals and alkaline 

15 earth metals (e. g., lithium hydride, sodium hydride, potassium hydride, and the like), 

amides of alkali metals and alkaline earth metals (e. g., sodium amide, lithium diisopropyl 
amide, lithium hexamethyldisilazide, and the like), alkoxides (e. g. sodium methoxide, 
sodium ethoxide, potassium t-butoxide, and the like), inorganic bases, such as hydroxides 
of alkali metals or alkaline earth metals (e. g., sodium hydroxide, lithium hydroxide, 

2 0 potassium hydroxide, and the like), carbonates and hydrogen carbonates of alkali metals 

or alkaline earth metals (e. g., potassium carbonate, sodium bicarbonate, sodium 
carbonate, cesium carbonate, and the like), amine bases (such as, N-methylmorpholine, 
DBU, DBN, pyridine, 2,64utidine, triethylamine, diisopropylethylamine, and the like). 
Among the above bases, sodium hydride, potassium carbonate, and cesium carbonate are 
25 preferable. 

As outlined in Scheme lb below, the coupling process can consist of a Reductive 
Amination Process. A compound of Formula 6 is condensed with ammonia, or a primary, 
or secondary amine under dehydration / reduction conditions. Scheme lb is a process 
analogous to that described in for example, Chem Pharm Bull 1999, 47 (8), 1 154-1 156; 

3 0 Synlett 1999, (11), 1781-1783; and J Med Chem 1999, 42 (26), 5402-5414 and references 

cited therein. 
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Scheme 1b: Reductive Amination Process 




+ 



H-NR 1 R 2 



Dehydration 



6 



7 



Reduction 



lr~basic group 



The carbonyl compound of Formula 6 is reacted with an amine of Formula 7 in an 
inert solvent under conditions that form the iminium species of Formula 8. The iminium 
species is reduced in-situ to form the compounds of Formula 3. The reaction is normally 
5 done in the presence of a dehydrating agent and a reducing agent. Amines of Formula 7 
include, but are not be limited to ammonia, primary and secondary amines, and the like. 
Specific amine groups include ammonia, methyiamine, dimethylamine, diethylamine, 
diisopropylamine, pyrrolidine, piperidine, morpholine, azetidine, thiomorpholine, 
piperazine, imidazole, and the like. One to five equivalents of the amine group of 

10 Formula 7 and one to five equivalents of the reactive derivative of Formula 6 are reacted 
in the presence, or absence, of an inert solvent. The use of an excess of dehydrating agent 
is normally preferable. The reaction is carried out in the presence of one to hundred 
equivalents of a reducing agent One to three equivalents of reducing agent is preferable. 
The reaction is normally carried out between 0 °C and 120 °C. Reaction time is normally 

15 4 to 24 hours. For Hie above amination reaction, MeOH and EtOH are preferable as inert 



Examples of "dehydrating agents" may be anhydrous molecular sieves beads, 
anhydrous molecular sieve pellets, powdered anhydrous molecular sieves, anhydrous 
molecular sieves on supports (such as zeolite), anhydrous magnesium sulfate, anhydrous 
2 0 sodium sulfate, and the like. Among the above dehydrating agents, anhydrous molecular 
sieves pellets and powdered anhydrous molecular sieves are preferable. 



solvents. 
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Examples of ''reducing agents*' include hydrogen gas or hydrogen gas precursor 
and a hydrogenation catalyst Other "reducing agents" include sodium cyanoborohydride, 
sodium triacetoxyborohydride, sodium borohydride, sodium borohydride/Ti (Oi-Pr)4, 
borohydride-exchange resin, and the like. Examples of "hydrogen gas precursors" include 
5 formic acid, 1,4-cyclohexadiene, and the like. Examples of <c hydrogenation catalyst* * 
include palladium on carbon, platinum on carbon, rhodium, ruthenium, nickel and the 
like. The metal can be used as a finely dispersed solid or absorbed on a support, such as 
carbon or alumina. Among the above reducing agents, sodium cyanoborohydride and 
sodium triacetoxyborohydride are preferred. 
1 o General Method 2 : Coupling of the linker group 

The compounds of Formula 3 can be prepared by the General Method 2, described in 
General Scheme 2, via reaction of the coupling group of Formula 9 with a coupling group 
of Formula 10. 

General Scheme 2 

r===ryL— coupling group 
At 1 — L— Ar^^ ^ + coupling group — L^- basic group 

* 9 , 10 

/=VL— basic group 



15 



Ar 1 — L— Ar- 



3 

Examples of the General Method 2 are an Ether/Thioether Alkylation Process 
(Scheme 2a), an Acylation/Sulfonylation Process (Scheme 2b), Urea/Thiourea/Guanidine 
Coupling Process (Scheme 2cl, 2c2, 2c3), an Organometallic Process (Scheme 2d), and a 
Wittig-type Coupling (Scheme 2e). As outlined in Scheme 2a below, the coupling 

2 0 process of General Method 2 can consist of a Ether/Thioether Alkylation Process. 

Nucleophilic displacement by an alcohol or ttriol-containing compound of Formula 1 1 (or 
Formula IV) with a compound of Formula 12 (or Formula 12') containing a leaving 
group affords the ether and thioether compounds of Formula 13. Scheme 2a is a process 
analogous to that described in The Chemistry of the Ether Linkage; Patai, Wiley, 1967, 

2 5 446, 460; and in March's Advanced Organic Chemistry, Reactions Mechanisms, and 
Structure, 5 th Edition, Michael B. Smith and Jerry March, Wiley Interscience, 2001, 
Chapter 10. 
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Scheme 2a: Ether/Thioether alkylation process 

At L— '^""^X // + leaving group — L— basic group 

11X = 0,S 1 2 

✓LpX—Lj- basic group 

Ar^ 



13X = 0,S 



Ar 1 — L^Ar^"^ + HX _ L _ basic group 

ir 12'X=0,N 
One to five equivalents of the alcohol or thiol of Formula 1 1 (or Formula 1 1 *) and one td 
five equivalents of the reactive derivative of Formula 12 (or Formula 12') are reacted in 
5 the presence, or absence, of an inert solvent. If necessary, the reaction can be carried out 
in the presence of a catalytic quantity to ten equivalents of a non-interfering base. One to 
three equivalents of base is normally preferable. The reaction is typically carried out 
between 0 °C and 120 °C. Reaction time is typically 4 to 24 hours, but may be longer 
depending on the particular substrate. Preferred bases for the above reaction include 

1 0 sodium hydride, potassium carbonate and cesium carbonate. If necessary, the reaction 
may be carried out with basic group synthon incorporated as the basic group in Formula 
12. i.e. , a group that could readily be converted to a basic group by methods known to one 
skilled in the art. Basic group synthons would include, but not be limited to, halogen, 
protected amine, nitrile, aldehyde, and the like. Following the ether/thioether alkylation 

1 5 reaction, these groups would then be unmasked or converted under standard conditions to 
afford the basic group. For example, alkylation with l-iodo-4-cMoro-butane would give a 
4-chlorobutane derivative of compound 11. The chloride could then be converted by the 
Displacement Process, described above in Scheme la, into the basic group of a compound 
of Formula 13. Among the inert solvents, DMF and DMSO are preferable. 

20 As outlined in Scheme 2b below, the coupling process of General Method 2 can 

consist of a Acylation/Sulfonylation Process. Acylation or sulfonylation of an alcohol or 
amine compound of Formula 14 with a carboxylic acid or sulfonic acid compound of 
Formula 15, affords the ester, amide, sulfonic ester, or sulfonamide compounds of 



=\^L— leaving group 
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Formula 16. Alternatively, acylation or sulfonylation of an alcohol or amine compound of 
Formula 18 with a carboxylic acid or sulfonic acid compound of Formula 17 affords the 
ester, amide, sulfonic ester, or sulfonamide compounds of Formula 19. If necessary, the 
reaction can be carried out with a basic group synthon incorporated as the basic group in 
5 Formula 1 5 or Formula 1 8, i.e., a group that could readily be converted to a basic group 
by methods known to one skilled in the art Basic group synthons would include, but not 
be limited to, halogen, protected amine, nitrile, aldehyde, and the like. Following the 
Acylation/Sulfonylation reaction, these groups would then be unmasked or converted 
under standard conditions to afford the basic group. 
10 Scheme 2b: Acylation/sulfonylation process 

^=VL a -X 



Ar 1 — L L -Ar g -^ ^ + z— L^-basic group 

14 X = OH, NHR 15 Z = H0 2 C, HQ 3 S 

r=^L^-X— z— L^-basic group 



16X=0, NR; Z = C=0, S0 2 



or, 



Ar 1 — L 1 — Ar-^~^ " + X— L— basic group 



17X = C0 2 H, S0 3 H 



18 



■=\A.— z— X— Lpbasic group 




19X = 0, NR;Z = C=0, S0 2 
The caiboxylic acid (or sulfonic acid) residue of compound 15 (or compound 17) 
is activated for coupling as a "reactive acylating agent." "Reactive acylating agents" are 
15 described in detail in Advanced Organic Chemistry, 4 th Edition, Part B, Reactions and 
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Synthesis, Francis A. Carey and Richard J. Sundberg, Kluwer Academic / Plenum 
Publishers, 2000, Chapter 3, and references cited therein. The "reactive acylating agent" 
can be formed and isolated, then reacted with the compound of Formula 14 (or 18), or 
formed in situ and reacted with the compound of Formula 14 (or 18), to form the 
5 compound of Formula 16 (or 19). 

One to five equivalents of the "reactive acylating agent" of compound 15 (or 
compound 17) and one to five equivalents of compound of Fonnula 14 (or 18) are reacted 
in an inert solvent If necessary the reaction may be carried out in the presence of one to 
five equivalents of 1-hydroxybenzotriazole, l-hydroxy-7-azabeuzotriazole, and (or) a 

1 0 catalytic quantity to five equivalents of a base. The reaction is normally carried out 
between 0 °C and 120 °C. Reaction time is normally 4 to 48 hours. 

Examples of c< reactive acylating agent" of compound 15 (or compound 17) include 
acid halides (e.g., acid chloride, acid bromide, and the like), mixed acid anhydrides (e. g., 
acid anhydrides with Cr-C* alkyl-carboxylic acid, Ce-Cioaryl-carboxylic acid, and the 

15 like), activated esters (e. g., esters with phenol which may have substituents, 1- 

hydroxybenzotriazole, N-hydroxysuccinimide, l-hydroxy-7-azabenzotriazole, and the 
like), thioesters (such as, 2-pyridinethiol, 2-imidazolethiol, and the like), N- 
acylimidazoles (e.g., imidazole, and the like), etc. 

A "reactive acylation agent" may also be formed reacting the carboxylic acid (or 

2 0 sulfonic acid) residue of compound 15 (or compound 17) with a dehydration/condensation 
agent. Examples of a "dehycfration/condensation agent" include dicyclohexylcarbodimide 
(DCC), l-e%l-3-(3-dimethylaminopropyl)carbodiinide (EDO), (2-ethoxy-l- 
ethoxycarbonyl-l,2-dihydroquinoline (EEDQ), and the like. Preferred solvents for the 
above reaction include acetonitrile, THF, and dichloromethane. 

2 5 Preferred bases for the above reaction include triethylamine, pyridine, and 

dimethylaininopyridine are preferable. 

As outlined in Scheme 2cl, Scheme 2c2, and Scheme 2c3 below, the coupling process of 
General Method 2 can consist of a Urea/Thioiuea/Guanidine/Carbamate-Type Coupling 
Process. The processes described are analogous to that described in US Patents 5,849,769 

3 0 and 5,593,993, and references cited therein. 
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Scheme 2d : Urea/Thiourea/Guanicflne/Carfoamate-Type coupling 



La-N==X 



Y—L^- basic group 



20X = O, S, NR 



21 Y = NHR, HO 




Y L^-basic group 



22X = O f S, NR; Y = NR. O 



One to five equivalents of the isocyanate, isothiocyanate, carbodiimide of Formula 
20 and one to five equivalents of compound of Formula 21 are reacted in an inert solvent. 
The reaction is typically carried out between 0 °C and 150 °C. Preferred reaction time is 
5 between 4 to 48 hours. Preferred solvents for the above reaction include acetonitrUe, 
DMF, DMSO, THF, and dichloromethane. 

If necessary, the reaction can be carried out with a basic group synthon 
incorporated as the basic group wherein a synthon is as described ealier. Following the 
Urea/Thioin:ea/Guaiiidine/Carbamate--Type Coupling Process, these groups would then be 
1 o unmasked or converted under standard conditions to afford the basic group. 



Scheme 2c2: UreaiThiourea/Guanidine/Carbamate-Type coupling 




Leaving groi 




23Q = OH, NR 



24X = 0,S f NRg, C{Ra) 2 



25 Y = NHR, HO 




26 X = O, S, NR* C(Ra) 2 ; Y = NR, O; Q = O, NR 
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Approximately one equivalent of the compound of Formula 23 and one equivalent 
of compound of Formula 24 and one equivalent of the compound of Formula 25 are 
reacted in an inert solvent. The reaction is typically carried out between 0 °C and 150 °C. 
Reaction time is normally 4 to 48 hours. The sequence of addition depends upon the 
5 reactivity of the individual reagents. The intermediate addition product may be isolated 
and subsequently be condensed with the second reagent. The reaction may or may not 
require the addition of a catalyst Prefered solvents for the above reaction include 
acetonitrile, DMF, DMSO, THF, toluene, isopropanol, and dichloromethane. Acids and 
bases as described previously may be used to catalyze the above reaction. 
10 Scheme 2c1 : Urea/Thiourea/Guanidine/Carbamate-Type coupling 




X- N—L— basic group 



27Y = OH,NHR 28X = O t S,NR 




29 X=0,S l NR 2 ;Y = NR,0 
One to five equivalents of the isocyanate, isothiocyanate, carbodiimide of Formula 
28 and one to five equivalents of compound of Formula 27 are reacted in an inert solvent. 
The reaction is normally carried out between 0 °C and 150 °C. Reaction time is normally 
15 4 to 48 hours. 

As outlined in Schemes 2d below, the coupling process of General Method 2 may 
consist of a Organometallic Coupling Process. 

Scheme 2d: Organometallic Coupling Process 
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30 

Heck Reaction 
Suzuki Reaction 
Stille Reaction, Cuprate, 
Grignard, etc 



=\^L— Leaving group 



Ar 1 -L^ 



+ Organometallic— L^- basic group 
31 



=\ _^—L — basic group 




32 



33 

Heck Reaction 
Suzuki Reaction 
Stille Reaction, etc 



L^-Organometallic 



Leaving group — L— basic group 
34 



Ar 1 — / 



=\^-L— basic group 



W // 



32 

The compound of Formula 30 (or Formula 34) is coupled with an organometallic 
compound of Formula 3 1 (or Formula 33) (containing a basic group, or basic group 
precursor) in an Organometallic Coupling Process to afford the compounds of the 
5 invention of Formula 32. 

"Organometallic Coupling Processes" include "palladium-catalyzed cross 
coupling reactions," such as, Heck-type coupling reactions, Suzuki-type coupling 
reactions and Stille-type coupling reactions. Other organometallic coupling reactions 
include, organocuprate coupling reactions, Grignard coupling reactions, and the like. A 
1 0 general description of Organometallic Coupling is given in detail in Advanced Organic 
Chemistry, 4 th Edition, Part B, Reactions and Synthesis, Francis A. Carey and Richard J. 
Sundberg, Kluwer Academic / Plenum Publishers, 2000, Chapters 7 and 8, and references 
cited therein. 

In Scheme 2d. the compound of Formula 30 (or Formula 34) is coupled with the 
15 organometallic reagent of Formula 31 (orFormula 33) in the presence, or absence, of a 
transition metal catalyst, and/or a phospbine or arsine, and/or a base in an inert solvent 
Other additives, such as, copper salts, silver salts, and the like maybe added. 
Approximately one equivalent of the compound of Formula 30 (or Formula 34) is reacted 
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with one to five equivalents of the compound of Formula 31 (or Formula 33) with the 
appropriate additives in an inert solvent The reaction is normally carried out between - 
78 °C and 200 °C for between 4 to 72 hours. 

Examples of "organometallic reagents" include, organomagnesium, organozinc, 
5 mixed organocuprate, organostannane, or organoboron compounds, and the like. 

Examples of 'transition metal catalysts" include, palladium and nickel catalysts, such as, 
Pd(OAc) 2 , Pd (PPh 3 ) 4 , PdCl 2 , Pd(PPh 3 )Cl 25 Pd(OCOCF 3 ) 2 , (CHaC^P^PdCb, 
[(CH3GH 2 )3P]2PdCl 2 , [(C6Hn)3P] 2 PdCl2, [(C6H 5 ) 3 P] 2 PdBr2, Ni(PPh 3 ) 4 , 
(C6H4CH=CHCOCH=CHC 6 H5)3Pd, and the like. Among the above transition metal 

10 catalysts, Pd(OAc) 2 , Ni(PPh 3 ) 4 , and Pd(PPh 3 ) 4 are preferable. 

Examples of 4f phosphines or arsines" include, a trialkyl or triarylphosphine or 
arsine, such as triisopropylphosphine, triethylphosphine, tricyclopentylphosphine, 
triphenylphosphine, triphenylarsine, 2-£uiylphosphine, tri-o-tolylphosphine, 
tricyclohexylphosphine, l,2-bis(diphen)dphospMno)ethane, 1,3- 

15 bis(diphenylphosphino)propane, l,4-bis(diphenylphosphino)butane, 2-(Di-t- 

butylphosphino)biphenyl, and the like. Among the above "phosphines and arsines," tri-o- 
tolylphosphine, triphenylarsine, and tricyclohexylphosphine are preferable. 

Examples of "other additives" include, copper salts, zinc salts, lithium salts, 
ammonium salts and the like. Among the above "other additives," Cul, LiCl, and n- 

2 0 Bu^ Cf are preferable. If necessary, the reaction can be carried out with a basic group 
synthon incorporated as the basic group as described previously. As outlined in Schemes 
2e below, the coupling process of General Method 2 can consist of a Wittig-type 
Coupling Process. The compound of Formula 33 (or Formula 37) is coupled with the 
phosphorus ylene (or ylide) reagent of Formula 34 (or Formula 36) to afford the 

25 compounds of Formula 35 of die invention. A general description of Wittig-type 

Coupling Reactions is given in detail in general reference texts such as Advanced Organic 
Chemistry, 4 th Edition, Part B, Reactions and Synthesis, Francis A. Carey and Richard J. 
Sundberg, Kluwer Academic / Plenum Publishers, 2000, Chapter 2, and references cited 
therein. 

30 Scheme 2e: Wittig-type couplings 
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+ h — La-basic group 
(ligand) 3 P 



33 



Wittig-type Reaction 



R2 




34 



La-basic group 



35 



or, 



R2 



A=P(ligand) 3 



R1 



^ — La-basic group 



36 



Wittig-type Reaction 



R2 




37 



La- basic group 



35 



10 



The compound of Formula 33 (or Formula 37) is coupled with the phosphorus ylene (or 
ylide) reagent of Formula 34 (or Formula 36) in the presence, or absence, a base in an 
inert solvent to form tide compounds of the invention of Formula 35. Other additives, 
such as, lithium salts, sodium salts, potassium salts, and the like maybe added. 
Approximately one to five equivalents of the compound of Formula 33 (or Formula 37) is 
reacted with one to five equivalents of the compound of Formula 34 (or Formula 36) with 
the appropriate additives an inert solvent The reaction is normally carried out between - 
78 °C and 120 °C for between 2 to 72 hours. The Wittig reaction product may be reduced 
to form other compounds of the invention using reducing agents known to one of skill in 
the art and/or described previously. Preferred bases for the above organometallic 
reactions include, sodium hydride, DBU, potassium t-butoxide, and lithium 
hexamethyldisilazide. 
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General Method 3: Coupling of the five-membered ring heterocycle and phenyl 

groups 

The compounds of Formula 3 can be prepared by the General Method 3, described 
in General Scheme 3, via coupling of the compounds of Formula 38 with a compound of 
Formula 39. An example of the General Method 3 is a Aryl Coupling Process (Scheme 
3a). The aryl-coupling reaction is carried out in accordance with per se known methods, 
or analogous methods thereto, such as those described in the general reference texts 
discussed previously. 

General Scheme 3: Aryl-coupling process 

1 /=v*L— basic group 

Ar — L— Ar-Coupling group + Coupling group — d ^ 



41 42 
/=\^L— basic group 

Ar 1 - * " " 



3 

The compound of Formula 44 (or Formula 45) is coupled with an organometallic 
compound of Fonnula 43 (or Formula 46) in an Aryl Coupling Process to afford the 
compounds of the invention of Formula 3. 

General Scheme 3a: Aryl Coupling 
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L— basic group 



43 44X=l,Br,CI,OTf.etc 



/=v^lJ-basic group 



or, 



/=\^lJ- basic group 
Ar 1 — L—Ar-X + organometallic— ^ ^ 

45X=l,Br,CI,OTf,etc 46 

/=V L— basic group 

3 

The compound of Formula 44 (or Formula 45) is coupled with the organometallic 
reagent of Formula 43 (Formula 46) in the presence, or absence, of a transition metal 
catalyst, and (or) a phosphine or arsine, and (or) a base in an inert solvent. Other 
5 additives, such as, copper salts, silver salts, and the like may be added. Approximately 
one equivalent of the compound of Formula 44 (or Formula 45) is reacted with one to five 
equivalents of the compound of Formula 43 (Formula 46) with the appropriate additives 
an inert solvent. The reaction is normally carried out between -78 °C and 200 °C for 
between 4 to 72 hours. Examples of "organometallic reagents", <c transition metal 
1 0 catalysts" '*phospbines or archies" "other additives'* and "base" have been described 
previously. 

General Method 4: Heterocycle Formation 
The compounds of Formula 3 can be prepared by the General Method 4, described 
in General Scheme 4, via reaction of the compound of Formula 47 containing a coupling 
15 group with a compound of Formula 48 containing a coupling group, where during the 
course of the coupling reaction the coupling groups form the 5-membered ring 
heterocycle between the linker L 1 and the phenyl ring. Ar 1 , L l , Ar 2 , L 2 , and basic group 
are defined as above. Examples of heterocyclic ring forming reactions are given in 
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Comprehensive Heterocyclic Chemistry, Volumes 1-8, A. P. Katritzky and C. W. Rees 

Eds, Pergarnon Press, 1984; Heterocyclic Chemistry, 3 rd Ed, Thomas L. Gilchrist, 

Addison-Wesley-Longman Ltd, 1997; An Introduction to the Chemistry of Heterocyclic 

Compounds, 3 rd Ed, R. M. Acheson, Wiley Interscience, 1976; etc, and references cited 

5 therein. Specific examples of the General Method 4 include an Oxadiazole Process 

(Schemes 4a and 4b), a Thiadiazole Process (Scheme 4c), and an Oxazole Process 

(Scheme 6 a-e). If necessary, the reaction can be carried out with a basic group synthon 

incorporated as the basic group, i,e., a group that could readily be converted to a basic 

group by methods known to one skilled in the art Basic group synthons would include, 

10 but not be limited to, halogen, protected amine, nitrile, aldehyde, and the like. Following 

the Heterocycle Formation Process, these groups would then be unmasked or converted 

under standard conditions to afford the basic group. 

General Scheme 4: Heterocycle formation 

/=v,L—basic group 
Ar 1 — L— coupling functionality + coupling functionality — d 



47 



\v /J 

48 



heterocycle forming conditions 1 1 A- — A /=^j— basic group 

^ Ar L * / ^\ 



3A = C, N, 0,S 

15 As outlined in Scheme 4a below, the coupling process of General Method 4 can 

consist of a Oxadiazole Process. The diacylhydrazide compound of Formula 51 is 
produced by acylation of an acylhydrazide of Formula 50 (or Formula 53) by a carboxylic 
acid derivative of Formula 49 (or Formula 54). The acylation process is carried out in 
accordance with the above Acylation/Sulfonylation Process of the General Method 2. The 

2 0 diacylhydrazide is cyclized to the oxadiazole compounds of the invention of Formula 52 
utilizing dehydration processes analogous to that described in J Org Chem 1999, 64 (19), 
6989-6992; and Chem Heterocycl Compd 1999, 35 (3), 275-280. 

Scheme 4a: Oxadiazole Process 
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L—basic group 



Ar 1 — L-COjH + 



HaN-N 



49 



50 




L~basic group 



L— basic group 



N-N X — J 



51 



52 



\ 




L— basic group 



Ar 1 — CONHNI-^ + 



53 



54 



One equivalent of compound of Formula 51 is reacted with one to equivalents of a 



normally carried out between 25 °C and 250 °C for between 4 to 72 hours. Examples of 
5 "dehydrating agents" include, SOCl 2 , H3PO4, POCl 3 , PC1 5 , Tf 2 0, AC2O, PPh 3 -I 2 , PPh 3 - 
Br 2 , PPh 3 -Cl 2 , PPh 3 -CBr 4 , PPhrCCL*, PPA, NH(Tms)2, P 2 0 5 , Me 2 SiCl 2 , PhOPCl 2 , 
H 2 S0 4 , and the like. 

As outlined in Scheme 4b below, an alternative Oxadiazole Process may be 
utilized to prepare the oxadiazole compounds of the invention of Formula 52. The 

10 carboxylic acid derivative of Formula 49 (or 54) is activated for coupling as a "reactive 
acylating agent." The acylation process is carried out in accordance with the above 
Acylation/Sulfonylation Process of the General Method 2. The acylated intermediate is 
converted to the oxadiazole compounds of the invention of Formula 52. The process is 
analogous to that described in Synth Commun 1994, 24 (1 1), 1575-1582; J Org Chem 

15 1961, 26, 2372; Synthetic Commun 24(11),1575-1582 (1994); etc, andreferences cited 



dehydrating agent in the presence, or absence, a base in an inert solvent The reaction is 



therein. 



Scheme 4b: Oxadiazole Process 
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basic group 



58 

One to five equivalents of the '^reactive acylating agent" of compound 49 (or 
compound 54) and one to five equivalents of compound of Formula 55 (or 57) are reacted 
in an inert solvent. If necessary the reaction can be carried out in the presence of a one to 
5 five equivalents of 1-hydroxybenzotriazole, l-hydroxy-7-azabenzotriazole, and (or) a 
catalytic quantity to five equivalents of a base. The reaction intermediate of Formula 56 
(or 58) may, or may not, be isolated. The reaction is normally carried out between 0 °C 
and 200 °C. Reaction time is normally 4 to 48 hours. Reactive acylation agents have 
been discussed and may similarly be prepared for compounds 49 and/or 55 as described 
10 previously. 

Scheme 4c: Thiadiazole Process 
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One equivalent of compound of Formula 51 is reacted with one to five equivalents 
of a thiol dehydrating agent in the presence, or absence, a base in an inert solvent The 
reaction is normally carried out between 25 °C and 250 °C for between 4 to 72 hours. 
Examples of "thiol dehydrating agents" include, P 2 Ss, Lawesson reagent, and the like. 



General Method 5: Coupling of the linker group L 1 

The compounds of Formula 3 can be prepared by the General Method 5, described 
in General Scheme 5, via reaction of the coupling group of Formula 62 with a coupling 
group of Formula 63, where during the course of the coupling reaction the coupling 

1 0 groups are retained, or lost, to form the linker L l between the 5-membered ring 

heterocyclic group and Ar\ Ar 1 , L 1 , At 2 , L 2 , and basic group are defined as above. La is 
defined as a group that when the coupling process occurs results in the formation of the 
linker L 2 defined above. Examples of the General Method 5 are an Ether/Thioether 
Alkylation Process (Scheme 5a), an Acylation/Sulfonylation Process Process (Scheme 

15 5b), an Urea/Thiourea/Guanadine Coupling Process (Scheme 5cl, 5c2, 5c3), an 
Organometallic Process (Scheme 5d), and a Wittig-type Coupling (Scheme 5e). 

If necessary, the reactions below may be carried out with a basic group synthon 
incorporated as the basic group, as described previously. Following the Coupling of the 
Linker Group (L 1 ) Process, these groups would then be unmasked or converted under 

2 0 standard conditions to afford the basic group. 



3 

As outlined in Scheme 5a below, the coupling process of General Method 5 can 
consist of a Ether/Thioether Alkylation Process. Nucleophilic displacement by an alcohol 
25 or thiol-containing compound of Formula 64 (or Formula 68) with a compound of 



5 



General Scheme 5: Coupling of Linker Group L, 



Ar 1 — La-Coupling Group 4- Coupling Group— La-i 





L— basic group 
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Formula 65 (or Formula 67) containing a leaving group affords the ether and thioether 

compounds of Formula 66 of the invention. The processes are analogous to the process 

described for the General Method 2, described in Scheme 2a, and carried out in 

accordance with the above method. 

Scheme 5a: Ether/Thioether alkylation process 

/=v^L— basic group 
Ar 1 — La-XH + Leaving Group— La-Ar 2 -^ ^ 

64X = O.S 



65 



Ar 1 — La-X— La-Ar-^ ^ 

/ 



/=VL— basic group 



=VL~basic group 

2 ' 




Ar 1 — La-Leaving Group + HX— La-Ar— ^ ^ 

67 68X = O t S 

As outlined in Scheme 5b below, the coupling process of General Method 5 can 
consist of an Acylation/Sulfonylation Process. Acylation or sulfonylation of an alcohol or 
amine compound of Formula 70 with a carboxylic acid or sulfonic acid compound of 
10 Formula 69, affords the ester, amide, sulfonic ester, or sulfonamide compounds of 

Formula 71. Alternatively, acylation or sulfonylation of an alcohol or amine compound of 
Formula 72 with a carboxylic acid or sulfonic acid compound of Formula 73 affords the 
ester, amide, sulfonic ester, or sulfonamide compounds of Formula 74. 
The processes are analogous to the process described for the General Method 2, 
1 5 described in Scheme 2b, is carried out in accordance with the above method. 

Scheme 5b: Acylation/Sulfonylation Process 
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r==\ < L — basic group 

Ar 1 — La-X + HY- 



69 X = C0 2 H, S0 3 H 70 Y = NHR, O 

/=\^L—basic group 



r— La-X-Y-La-Ar^ ^ 

71 X = CO,SO^Y = NR.O 



/=\J — basic group 



Ar 1 — La-YH + X " La_Ar \_^ 

72 Y = NHR, O 73 X = C0 2 H, SO a H 



Ar 1 — La-Y-X-La-Ar^^^ 



=\^L— basic group 



74 X=CO,S0 2 ;Y = NR,O 

As outlined in Schemes 5cl, 5c2, and 5c3, below, the coupling process of General 
Method 5 can consist of a Urea/TMoinrea/Guarddine/CaAamate-Type Coupling Process to 
afford the compounds of Formula 77, 81, and 84 of the invention. The processes are 
analogous to the processes described for the General Method 2, described in Schemes 
2cl, 2c2, and 2c3, are carried out in accordance with the above method 

Scheme 5c1: Urea/Thiourea/Guadinlne/Carbamate-Type Coupling 



/=v.L ? -basic group 



Ar 1 — La-N=X 



75X=0,S.NR 76Y = NR.O 

=VL— basic group 



»Ar 1 — U-N-Ly-La-Ai^~^ 



77X=0,S,NRY = NR,0 
Scheme 5c2: Urea/Thiourea/Guadinine/Carbamate-Type Coupling 
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Ar— La-QH + Leaving giup-^Lsaving grajp + HY-LrAr-^^ 
78Q=0,hR 79X=O f S,NR,0(Ra)2 80Y=NR,O 



]f /=yL— basic group 

Ar 1 — La<^^Y-L^Ai^ jj 



=v,Lr-basic <poup 



81 X=Q S f l\R, C(Ra)2; Y = NR, Q Q = O, NR 



Scheme 5c3: Urea/Thlourea/Guadinlne/Carbamate-Type Coupling 

=\sL— basic group 



Ar 1 — La-YH 



X==N-La-Ar^""^ 



82Y=NR,0 83X = NR,0,S 

jf /=yL— basic group 
- Ar— La-Y-^N-ljrAr^ ^ 

84X = 0,S,NR;Y=NR,0 

5 

As outlined in Schemes 5d below, the coupling process of General Method 5 can 
consist of a Organometallic Coupling Process. The compound of Formula 86 (or Formula 
87) is coupled with an organometallic compound of Formula 85 (or Formula 88) in an 
Organometallic Coupling Process to afford the compounds of Formula 3 of the invention. 
1 0 The processes are analogous to the processes described for the General Method 2, 
described in Scheme 2d, and are carried out in accordance with the above methods. 
Scheme 5d: Organometallic Coupling Process 



WO 03/097047 



PCT/US03/12123 



-49- 



Ar 1 — La-Organometa!lic + Leaving group— La-Ar^^ ^ 
85 86 

Heck Reaction 
Suzuki Reaction 

Stiile Reaction, Cuprate, 2 




L— basic group 



Grignarti, etc 



=\ L— basic group 




Ar 1 — La-Leaving group + Organometallic^L^-Ar^-^"^^^ 

87 88 

Heck Reaction 
Suzuki Reaction 

Stiile Reaction, Cuprate, % . 

Grignard, etc ^ . L_b 3S,C S^up 



=\^^—L— basic group 
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As outlined in Schemes 5e below, the coupling process of General Method 2 can 
consist of a Wittig-type Coupling Process. The compound of Formula 89 (or Formula 93) 
is coupled with the phosphorus ylene (or ylide) reagent of Formula 90 (Formula 92) to 
5 afford the compounds of Formula 91 of the invention. The processes are analogous to the 
processes described for the General Method 2, described in Scheme 2e, and are carried 
out in accordance with the above methods. 

Scheme 5e: Wittig-type couplings 
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R1 {Hgand) 3 P /==k^l— baste group 

Ar'-La-^ + h^^i J 

O R2 V-J/ 



90 

.R1 



Wittig-type Reaction ^"^^^.a^^^ 1 * 2 " 53510 ^ 

91 



R1 O y=\^--L--basic group 

Ar 1 — La-^ + y^U-Ar^ 'J 



Pfligand^ R2 
92 93 

Preparation of Oxazole and Oxathiazole compounds 

As outlined in schemes 6a-c (below) the formation of oxazoles and thiazoles 
require elevated temperatures from 80 - 120°C in solvents like dimethylformamide 
(scheme 6a + b) or phosphoiyl chloride (scheme 6c). 
Scheme 6a: Oxazole and Thfazole Process 1 



o + ft 8o-i2trc rr\ 



^Ar 3 — OR 

Dlmethyl- 

X = O.S fonnamide 
R a H, CH 3 



Scheme 6b: Oxazole Process 2 

0 els- 



NH, n a^— OR StaMlter N «" 

I 01 



.. 'Ar 3 — OR 

NHj "'^^^Ar* — OR Stabilizer 

Dimethyl- II) Did cleawge I 0 Reduction 

R=« CH 8 formamfde I A) Substitution 



'Ar* — OR 



Scheme 6c: Oxazole Process 3 



R = CH 3 

These heterocyclic cychsations result either in chloromethyl substituted oxazoles and 
thiazoles (scheme 6 a + c) or in vinyl substituted oxazole (scheme 6b). After cis- 
hydroxylation of the later vinyl substituted oxazole, followed by diol cleavage, as known 
10 to the artesian, the resulting formyl substituted oxazole can be converted via reduction 
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and substitution to the chloro methyl substituted oxazole (scheme 6b). The cyclisation of 
D-bromoketone with acryiamide (scheme 6b) is preferably performed in the presence of a 
stabiliser (such as 2,6 di-tert.-butyl-4-methyl-phenol) to prevent polymerisation of the 
acryiamide. As outlined in scheme 6c, the condensation of 2-chloro acetyl chloride with 
5 an D-aminoketone in presence of a base such as, for example, triethylamine, affords a 
product in high yield that can be cyclised in phosphoryl chloride to result in formation of 
an oxazole. Unlike general scheme 4, these heterocyclic formations of oxazoles and 
thiazoles do not work as desired in the presence of Ar l -L x - nor in the presence of -L 2 - 
basic group, so that these groups have to be introduced later, as outlines in schemes 6d 
10 and6e. 

Scheme 6d: Formation of the Linker Group L 1 

*\ 

BBr 3 La-SH ^ 
Ar>— OMe a N/Ar* — Ar 3 — OH \ { ^S^ fi ^— pp— OH 

rvfeOEt 

BOH L3SO^=U 

Scheme 6e: Formation of the Linker Group L, 

Ar1 \ La ^ s ^-^Ar 2 — Ar 3 " -0 " + Coupfing group basic group — 



15 0-La- = L* 

In order to achieve fonnation of the linker L l , the chloromethyl substituted 
oxazoles or thiazoles from scheme 6a-c can be used as alkylation substrates for thiolates 
(scheme 6d). Therefore, a thiol is treated with a base, like sodium ethoxide in ethanol, 
before addition of the chloro methyl substituted oxazole. This alkylation proceeds in the 

2 0 presence of an unprotected phenol. The unprotected phenol can be incorporated into 
linker L 2 in a subsequent reaction, as outlined in scheme 6e in solvents such as 
dimethylformamide and involving bases such as potassium carbonate. As outlined in 
scheme 6d, the phenol may be obtained from the Lewis-acid mediated cleavage of a 
methylether with Lewis-acids, preferably, borontribromide in solvents such as 

2 5 dichloromethane. 
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For compounds wherein Ai 2 is oxazole, positional isomers of the oxazole group 
(e.g isoxazole) maybe made as shown in Scheme 7. 

Scheme 7 

0 HjjNOH-HCl NOH 

^ ly. NaQAc ^ O^, 



DHP 
PPTS 




5 DMF 

4-Hydroxy-benzaldehyde is protected as the tetrahydropyran (THP) ether, using 
dihydropyran and p-toluenesulfonic acid (PPTS) in dichloromethane. The aldehyde 
functionality is converted to an oxime with hydroxylamine hydrochloride and sodium 
acetate in ethanol. The oxime is then converted to a chloro-oxime with NCS in DMF. 

1 0 Dipolar cycloaddition of the chloro-oxime and 3 -chloropropyne in ethyl acetate using 

DIPEA as catalyst gives the intermediate 5-cMoromethyl-3-[4-(tetrahydro-pyran-2-yloxy) 
phenyl]-isoxazole. This is then used to alkylate 2-phenoxy-ethanethiol. This 
intermediate is deprotected with PPTS to give 4-[5-(2-phenoxy-ethylsulfanylmethyl)- 
isoxazol-3-yl]-phenol. The phenol is alkyaled with l-(2-chloro-ethyl)-pyrrolidine 

1 5 hydrochloride to give the final product, 5-(2-phenoxy-ethylsulfanylmethyl>3-[4-(2- 
pyrrolidin-1 -yl-ethoxy)-phenyl]-isoxazole. 

The 1,2,4-oxadiazole simer maybe prepared following the procedure of Scheme 
as shown in Scheme 8 for the particular example. 
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Scheme 8 
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5 As shown, 4-Cyanophenol is protected as the Tetrahydropyran (THP) ether using 

dihyropyran and dihydropyran and p-toluenesulfonic acid (PPTS) in dichloromethane. 
The cyano functionality is converted to an amidoxime functionality by reaction with 
hydroxylamine hydrochloride and NaOH in ethanol in a microwave chamber at 80 C. A 
mixture of the amidoxime and (2-phenoxy-ethylsulfanyl>acetyl chloride in pyridine is 

1 0 microwaved at 80 C to give the isoxazole intermediate as a mixture of protected THP 
ether and deprotected phenol. After removal of pyridine under vacuum, the reaction 
products are treated with PPTS in ethanol and microwaved at 75 C to deprotect any 
remaining THP ether, giving 4-[5^2-phenoxy-ethylsulfanylmethyl)-[l, 2,4]oxadiazol-3- 
yl]-phenol. The phenol is alkyated with l-(2-cMoro-ethyl)-pyrrolidine hydrochloride to 

15 give the final product, 5^2-pheaioxy-ethylsulfimyl^^ 
phenyl]-[l,2,4]oxadiazole hydrochloride. 

One of skill in the art is aware that other compounds within the scope of the invention 
may be made as shown or by modifications to the procedures provided which are not 
cumbersome and are known to one of skill in the art or accessible in the general reference 



6 0 



47% -70% (free base) 
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texts or literature available to one of skill in the art. Futhermore, in addition to the 
discussive procedures herein, detailed examples are provided which would further assist 
one of skill in the art to make the appropriate modifications to arrive at compounds within 
the scope that are not specifically exemplified. 

5 

Demonstration of Function 

In order to demonstrate that compounds of the present invention have the 
capacity to bind to and inhibit the function of MCHR1, binding and functional assays 
were established All ligands, radioligands, solvents and reagents employed in these 
1 0 assays are readily available from commercial sources or can be readily prepared by those 
skilled in the art. 

The full-length cDNA for human MCHR1 was cloned from a human adult 
brain cDNA library (Edge Biosystems, Cat. 38356) by standard polymerase chain reaction 
(PCR) methodology employing the following primers: sense, 5*-GCCACCATGGACCT 

15 GGAAGCCTCGCTGC-3 anti-sense, S'-TGGTGCCCTGACTTGGAGGTGTGC-S'. 

The PCR reaction was performed in a final volume of 50 jxl containing 5 \xl of a lOx stock 
solution of PCR buffer, 1 jal of 10 mM dNTP mixture (200 pM final), 2 \xl of 50 mM 
Mg(S04) (2 mM final), 0.5 ^1 of 20 \jM solutions of each primer (0.2 pM final), 5 |il of 
template cDNA containing 0.5 ng DNA, 0.5 jd of Platinum Taq High Fidelity DNA 

2 0 polymerase (Gibco Life Technologies) and 36 |ol of H2O. PCR amplification was 

performed on a Perkin Elmer 9600 thennocycler. After denaturation for 90 sec at 94°C, 
the amplification sequence consisting of 94 °C for 25 sec, 55 °C for 25 sec and 72 °C for 2 
min was repeated 30 times, followed by a final elongation step at 72 °C for 10 min. The 
desired PCR product (1.1 Kb) was confirmed by agarose gel electrophoresis and the band 

2 5 was extracted from the gel by Geneclean (Bio 101) following the manufacturer's 

instructions. Following extraction, the cDNA fragment was cloned into pCR2.1-TOPO 
plasmid (Invitrogen) to confirm the identity and sequence. 

In order to generate cell lines stably expressing MCHR1, the insert was 
then subcloned into the Xba I and Not I sites of pcDNA(+)-3.1-neomycin (Invitrogen). 

3 0 After purification by Qiagen Maxi-prep kit (QIAGEN, Inc.), the plasmid was transfected 

by Fugene 6 (Roche Applied Science) into AV12 cells that had been previously 
transfected with the promiscuous G protein G a is- The transfected cells were selected by 
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G418 (800 pg/ml) for 10-14 days and single colonies were isolated from culture plates. 
The G41 8-resistant colonies were further selected for MCHR1 expression by measuring 
MCH-stimulated Ca 2+ transients with a fluorometric imaging plate reader (FUPR, 
Molecular Devices). 

Typically, individual clones are plated out in 96-well plates at 60,000 cells 
per well in 100 pi of growth medium (Dulbecco's modified Eagle's medium (DMEM), 
5% fetal bovine serum, 2 mM L-glutamine, 10 mM HEPES, 1 mM sodium pyruvate, 0.5 
mg/ml Zeocin, and 0.5 mg/ml Geneticin). After 24 hrs at 37°C, medium is removed and 
replaced with 50 pi of dye loading buffer (Hank's balanced salt solution (HBSS) 
containing 25 mM HEPES, 0.04% Pluronate 127 and 8 pM Fluo3 Both from Molecular 
Probes)). After a 60 min loading period at room temperature, dye loading buffer is 
aspirated and replaced with 100 pi of HEPES/HBBS. Plate is placed in FLIPR and basal 
readings are taken for 10 sec, at which point 100 pi of buffer containing 2 pM MCH (1 
pM final) is added and measurements are taken over 105 sec. To correct for variations 
between clones in numbers of cells per well, the MCH response is normalized to the 
response induced by epinephrine. 

Both the l25 I-MCH binding and functional GTPy 35 S binding assays employed 
membranes isolated from a clone designated as clone 43. Typically, cells from 20 
confluent T225 flasks were processed by washing the monolayers in cold phosphate- 
buffered saline (PBS), scraping the cells into same and re-suspending the cell pellet in 35 
ml of 250 mM Sucrose, 50 mM HEPES, pH 7.5, 1 mM MgCl 2 , 24 pg/ml DNase I, and 
protease inhibitors (1 Complete® tablet, per 50 ml of buffer prepared , Roche 
Diagnostics). After incubation on ice for 5 min, cells were disrupted with 20-25 strokes 
of a Teflon/Glass homogenizer attached to an overhead motorized stirrer, and the 
homogenate was centrifiiged at 40,000 rpm in Beckman Type 70.1 Ti rotor. The pellets 
were re-suspended in 250 mM Sucrose, 50 mM HEPES, pH 7.5, 1.5 mM CaCl 2 , 1 mM 
MgS0 4 and protease inhibitors by Teflon/Glass homogenization to achieve a protein 
concentration of -3-5 mg/ml (Pierce BCA assay with Bovine serum albumin as standard). 
Aliquots were stored at -70°C. 

Binding of compounds to MCHR1 was assessed in a competitive binding assay 
employing 125 I-MCH, compound and clone 43 membranes. Briefly, assays are carried out 
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in 96-well Costar 3632 white opaque plates in a total volume of 200 |il containing 25 mM 
HEPES, pH 7.5, 10 mM CaCl 2 , 2 mg/ml bovine serum albumin, 0.5% dimethyl sulfoxide 
(DMSO), 4 \xg of clone 43 membranes, 100 pM 125 I-MCH (NEN), 1.0 mg of wheat germ 
agglutinin scintillation proximity assay beads (WGA-SPA beads, Amersham) and a 
5 graded dose of test compound. Non-specific binding is assessed in the presence of 1 pM 
unlabeled MCBL Bound 125 I-MCH is determined by placing sealed plates in a Microbeta 
Trilux (W allac) and counting after a 5 hr delay. 

IC50 values (defined as the concentration of test compound required to reduce 
specific binding of l25 I-MCH by 50%) are determined by fitting the concentration- 

1 0 response data to a 4-parameter model (max response, min response, Hill coefficient, IC50) 
using Excel. Kj values are calculated from IC50 values using the Cheng-Pmsoff 
approximation as described by Cheng et al ( Relationship between the inhibition constant 
(KL0 and the concentration of inhibitor which causes 50% inhibition (IC50) of an 
enzymatic reaction, Biochem. Pharmacol, 22: 3099-3108 (1973)). The Kd for l25 I-MCH 

15 is determined independently from a saturation binding isotherm. 

Functional antagonism of MCH activity is assessed by measuring the ability of test 
compound to inhibit MCH-stimulated binding of GTP^S to clone 43 membranes. 
Briefly, assays are carried out in Costar 3632 white opaque plates in a total volume of 200 
pi containing 25 mM Hepes, pH 7.5, 5 mM MgCl 2 , 10 |ig/ml saponin, 100 mMNaCl, 3 

20 pM GDP, 0.3 nM GTFy^S, 40 nM MCH (approximately equal to EC90), 20 jag of clone 
43 membranes, 1 .0 mg of wheat germ agglutinin scintillation proximity assay beads 
(WGA-SPA beads, Amersham) and a graded dose of test compound. The plates are sealed 
and left for 16-1 8 hrs at 4°C. After a 1 hr delay to allow plates to equilibrate to ambient 
temperature, bound GTPy^S is determined by counting in a Microbeta Trilux (Wallac). 

2 5 IC50 values (defined as the concentration of test compound required to reduce 

MCH-stimulated GTPy^S binding by 50%) are determined by fitting the concentration- 
response data to a 4-parameter model (max response, min response, Hill coefficient, IC50) 
using Excel. Kb values are calculated from IC50 values using a modification of the Cheng- 
Prusoff approximation as described by Leff and Dougal ( Further concerns over Cheng- 

3 0 Prusoff analysis, Trends Pharmacol Set 14: 110-1 12 (1993)) after verifying competitive 

antagonism by Schild analysis. The EC50 for MCH alone is determined independently. 
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The MCHR1 binding and functional activities of 24 compounds in the oxadiazole series 
(tested in duplicate) are shown in Table 1 

Table 1 

Structure Kj(nM) Kj>(nM) 

^^^r^^O 1-9 6.0 



rO 



CH, 

g 3.7 11.6 




a, 



n-°h. 4.3 15.0 

Ah, 



5.3 13.6 



5.6 14.7 



5.8 12.0 



9 20.0 
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11.9 



35.4 



15.9 



50.6 



41.5 



31.3 



139.5 



52.1 
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H.C CH » 



140 



145.2 



2898 



6889 



In order to demonstrate in vivo efficacy of this series of compounds, compound of 
example 136 was injected intracerebro-ventricularly in the absence or presence of 2.1 
nmol MCH, and its ability to block the effect of exogenous MCH was assessed. Diet- 
5 induced obese male Long-Evans rats (Harlan, IN) weighing 500-550g at time of surgery 
were anesthetized with isoflurane. Stainless steel cannula guides (5mm length, 26 gauge, 
Plastics One, VA) were stereotaxically implanted in the lateral ventricle 
anteroposterior^. 0.8mm caudal to bregma; and lateral: 1.5mm from midline suture. 
Animals were individually housed in a temperature regulated room (24°C) with a reverse 

10 12 hour light/dark cycle (dark 10:00/22:00). Water and food (Teklad 95217, Harlan, WI) 
were available ad libitum. After surgery, animals were allowed to recover 7 days before 
experimental use. On test day, food was removed 1 hr prior to testing and animals (4 
groups, n = 6 per group) were injected between 0900 and 1000 with 5jil of vehicle 
(artificial CSF), 2.1 nmol MCH, 82 nmol of compound of example 136, and MCH plus 

15 compound of example 136. Cumulative food intake was measured at 2, 4 and 6 hours 
after injection. The results are shown in Fig. L Treatment with compound of example 
136 completely blocked the orexigenic effect of exogenous MCH (* p < 0.05 vs. MCH 
alone). 
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Utilitv 

5 As antagonists of the MCHRlbinding, a compound of the present invention is 

useful in treating conditions in human and non-human animals in which the the MCHR1 
receptor has been demonstrated to play a role. The diseases, disorders or conditions for 
which compounds of the present invention are useful in treating or preventing include, but 
are not limited to, diabetes mellitus, hyperglycemia, obesity, hyperlipideraia, 

10 hypertriglyceridemia, hypercholesterolemia, atherosclerosis of coronary, cerebrovascular 
and peripheral arteries, gastrointestinal disorders including peptid ulcer, esophagitis, 
gastritis and duodenitis, (including that induced by H. pylori), intestinal ulcerations 
(including inflammatory bowel disease, ulcerative colitis, Crohn's disease and proctitis) 
and gastrointestinal ulcerations, neurogenic inflammation of airways, including cough, 

15 asthma, depression, prostate diseases such as benign prostate hyperplasia, irritable bowel 
syndrome and other disorders needing decreased gut motility, diabetic retinopathy, 
neuropathic bladder dysfunction, elevated intraocular pressure and glaucoma and non- 
specific diarrhea dumping syndrome. By inhibiting the MCH activity the compounds of 
the invention provide anorexic effects. That is, the compounds of the invention are useful 

20 as appetite suppressants and/or weightloss agents. Compounds of the present invention 
have also shown some affinity for the R2 isoform of MCHR. The compounds of the 
invention may also be used in combination with other approved therapeutic agents for the 
treatment and/or prevention of obesity and related diseases. In this format, the 
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compounds of the present invention the ositive effects of such approval 

combination treatments while minimizing the side effects due to the potential requirement 
of lower doses of such combination compounds. Such combination therapies maybe 
delivered individually or in a combined formulation. Examples of compounds potentially 
5 useful in combination with compounds of formula I include weight loss agents 

(Mevidia™, Xenical™), cholesterol lowering agents, glucose level control or modulating 
agents and the like. 

In treating non-human, non-companion animals, the compounds of the present 
invention are useful for reducing weight gain and/or improving the feed utilization 
1 0 efficiency and/or increasing lean body mass. 

i 

Formulation 

The compound of foimula I is preferably formulated in a unit dosage form prior to 
administration. Therefore, yet another embodiment of the present invention is a 
1 5 pharmaceutical formulation comprising a compound of formula I and a pharmaceutical 
carrier. 

The present pharmaceutical formulations are prepared by known procedures using 
well-known and readily available ingredients. In making the formulations of the present 
invention, the active ingredient (formula I compound) will usually be mixed with a 
2 0 carrier, or diluted by a carrier, or enclosed within a carrier which may be in the form of a 
liquid, tablet, capsule, sachet, paper or other container. When the carrier serves as a 
diluent, it may be a solid, semisolid or liquid material which acts as a vehicle, excipient or 
medium for the active ingredient. Thus, the compositions can be in the form of tablets, 
pills, powders, lozenges, sachets, cachets, elixirs, suspensions, emulsions, solutions, 

2 5 syrups, aerosol (as a solid or in a liquid medium), soft and hard gelatin capsules, 

suppositories, sterile injectable solutions and sterile packaged powders. 

Some examples of suitable carriers, excipients, and diluents include lactose, 
dextrose, sucrose, sorbitol, mannitol, starches, gum acacia, calcium phosphate, alginates, 
tragacanth, gelatin, calcium silicate, microcrystalline cellulose, polyvinylpyrrolidone, 

3 0 cellulose, water syrup, methyl cellulose, methyl and propylhydroxybenzoates, talc, 

magnesium stearate and mineral oil. The formulations can additionally include 
lubricating agents, wetting agents, emulsifying and suspending agents, preserving agents, 
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sweetening agents or flavoring agents. The compositions of the invention maybe 
fonnulated so as to provide quick, sustained or delayed release of the active ingredient 
after administration to the patient 

Formulation Examples 
Formulation 1 

Tablets 



Ingredient Quantity (mg/tablet) 



Active Ingredient 


5-500 


Cellulose, miCTOcrystalline 


200- 


650 


Silicon dioxide, finned. 


10- 


650 


Stearate acid 


5- 


15 



The components are blended and compressed to form tablets. 



Formulation 2 
Suspensions 



Ingredient Quantity (mg/5 ml) 

Active Ingredient 5 - 500 mg 

Sodium carboxymethyl cellulose 50 mg 

Syrup 1.25 mg 

Benzoic acid solution 0. 1 0 ml 

Flavor q.v. 

Color q.v. 

Purified water to 5 ml 



The medicament is passed through a No. 45 mesh U.S. sieve (approximately 355 micron 
opening) and mixed with the sodium carboxymethyl cellulose and syrup to form a smooth 
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paste. The benzoic acid solution, flavor, and color are diluted with some of the water and 
added, with stirring. Sufficient water is then added to produce the required volume. 

Formulation 3 

5 Intravenous Solution 



Ingredient 


Quantity 


Active Ingredient 


25 mg 


Isotonic saline 


1,000 ml 



The solution of the above ingredients is intravenously administered to a patient at a rate of 
about 1 ml per minute. 

10 

Dose 

The specific dose administered is determined by the particular 
circumstances surrounding each situation. These circumstances include, the route of 
administration, the prior medical history of the recipient, the pathological condition or 

1 5 symptom being treated, the severity of the condition/symptom being treated, and the age 
and sex of the recipient. However, it will be understood that the therapeutic dosage 
administered will be determined by the physician in the light of the relevant 
circumstances, or by the vetrinarian for non-human recipients. 

Generally, an effective minimum daily dose of a compound of formula I is 

2 0 about 5, 10, 15, or 20 mg. Typically, an effective maximum dose is about 500, 100, 60, 
50, or 40 mg. Most typically, the dose ranges between 5 mg and 60 mg. The exact dose 
may be determined, in accordance with the standard practice in the medical arts of "dose 
titrating" the recipient; that is, initially administering a low dose of the compound, and 
gradually increasing the does until the desired therapeutic effect is observed. 

25 

Route of Administration 

The compounds may be administered by a variety of routes including the 
oral, rectal, transdermal, subcutaneous, topical, intravenous, intramuscular or intranasal 
routes. 
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Combination Therapy 

A compound of formula I may be used in combination with other drugs or 
5 therapies that are used in the treatmenl/prevention/suppression or amelioration of the 
diseases or conditions for which compounds of formula I are useful. Such other drag(s) 
■ may be administered, by a route and in an amount commonly used therefor, 
contemporaneously or sequentially with a compound of formula L When a compound of 
formula I is used contemporaneously with one or more other drugs, a pharmaceutical unit 

1 0 dosage form containing such other drugs in addition to the compound of formula I is 

preferred. Accordingly, the pharmaceutical compositions of the present invention include 
those that also contain one or more other active ingredients, in addition to a compound of 
formula L Examples of other active ingredients that may be combined with a compound 
of formula I, either administered separately or in the same pharmaceutical compositions, 

15 include, but are not limited to: 

(a) insulin sensitizers including (i) PPARy agonists such as the glitazones (e.g. 

troglitazone, pioglitazone, englitazone, MCC-555, BRL49653 and the like), 
and compounds disclosed in W097/27857, 97/28115, 97/28137 and 97/27847; 

2 0 (ii) biguanides such as metformin and phenformin; 

(b) insulin or insulin mimetics; 

(c) sulfonylureas such as tolbutamide and glipizide; 

(d) alpha-glucosidase inhibitors (such as acarbose); 

(e) cholesterol lowering agents such as 

25 i. HMG-CoA reductase inhibitors (lovastatin, simvastatin and pravastatin, 

fluvastatin, atorvastatin, and other statins), 

ii. sequestrants (cholestyramine, colestipol and a dialkylaminoalkyl 

derivatives of a cross-linked dextran), 

iii. nicotinyl alcohol nicotinic acid or a salt thereof, 

3 0 iv. proliferator-activator receptor a agonists such as fenofibric acid derivatives 

(gemfibrozil, clofibrat, fenofibrate andbenzafibrate), 
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v. inhibitors of cholesterol absorption for example (3-sitostexol and (acyl 

CoArcholesterol acyltransferase) inhibitors for example melinamide, 

vi. probucol, 

vii. vitamin E, and 

viii. thyromimetics; 

(f) PPAR5 agonists such as those disclosed in W097/28149; 

(g) antiobesity compounds such as fenfluramine, dexfenfluramine, phentermine, 

sibutramine, orlistat, and other P3 adrenergic receptor agonists; 

(h) feeding behavior modifying agents such as neuropeptide Y antagonists (e.g. 

neuropeptide Y5) such as those disclosed in WO 97/19682, WO 97/20820, 
WO 97/20821, WO 97/20822 and WO 97/20823; 

(i) PPARa agonists such as described in WO 97/36579 by Glaxo; 
0) PPARy antagonists as described in WO97/10813; and 

(k) serotonin reuptake inhibitors such as fluoxetine and sertraline 
(1) antipsychotic agents such as for example olanzapine. 

Examples 

The following examples are only illustrative of the prepration protocols and 
Applicants' ability to prepare compounds of the present invention based on the schemes 
presented or modifications thereof. The examples are not intended to be exclusive or 
exhaustive of compounds made or obtainable . 

Example 1 
Preparation of N-(3-Dmethylarnmopro^^ 
[l,3,4]oxadiazol-2-yl]benzamide from 3-phenyl-l-propanol 
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o 



^OH 



a) (3-Phenylpropoxy)acetic acid 

To a solution of 3-phenyl-l-propanol (5.0 g, 36.7 mmol) in 36 mL THF at room 
temperature was added, in portions, sodium hydride (1.54 g, 38.5 mmol). After 30 
5 minutes, a solution of methyl bromoacetate (6.18 g, 40.4 mmol) in 18 mL THF was added 
and the resultant mixture stirred at room temperature for 4.1 hours. Next, the mixture was 
diluted with 20 mL H 2 0, then Uthium hydroxide (2.64 g, 110 mmol) was added and the 
biphasic solution was heated at 60°C for 1 .5 hours. The mixture was then cooled to. room 
temperature, diluted with Et 2 0 and washed three times with H 2 0. The combined aqueous 

1 0 phases were acidified with concentrated HC1 until pH < 2. The resultant mixture was 

extracted three times with Et 2 0. The organic extracts were washed with brine, dried over 
sodium sulfate, filtered and concentrated to afford an oil. Purification by flash filtration 
chromatography on silica gel (elution with CH 2 C1 2 followed by 9:1 CH 2 Cl 2 :MeOH) 
afforded 2.7 g (38%) of(3-phenyipropoxy)acetic acid as an oil. 

15 *H NMR pMSO-d6) 8 7.30-7.15 (m, 5H), 3.99 (s, 2H), 3.5 (t, 2H, J=6 Hz), 2.63 

(t, 2H, J=7 Hz), 1.76-1.85 (m, 2H). IR (CHC1 3 , cm 1 ) 3027, 3019, 3013, 2948, 1779, 
1732, 1454, 1246, and 1136.MS (ES) m/e 193. Anal. Calcd for CiiH 14 0 3 : C, 68.02; H, 
7.27. Found C, 68.58; H, 6.91 



20 b) 4-[5-(3-PhenylpropoxymethylH^ acid methyl ester 
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To a solution of (3-phenylpropoxy)acetic acid (1.11 g, 5.7 mmol) ia 14.6 mL 
toluene at room temperature was added 1,3-dicyclohexylcaibodiimide (1.11 g, 5.7 mmol). 
After five minutes, 4-(l#-te1xazole-5-yl)benzoic acid methyl ester (1.16 g, 5.7 mmol) was 
5 added and the suspension was heated at 1 00°C for thirty minutes, then at 1 30°C for thirty 
minutes. The mixture was cooled to room temperature then diluted with CH2CI2 and 
filtered. Concentration of the filtrate afforded a solid. Purification by radial 
chromatography on silica gel (elution with 50% EtOAc:hexane) followed by 
crystallization of the isolated material from Et 2 0:hexane afforded 0.921 g (46%) of 4-[5- 
10 (S-PhenylpropoxymethyO-fljS^oxadiazol^-ylJbenzoic acid methyl ester. 

l R NMR (DMSO-d6) 5 8.17 (s, 4H), 7.1-7.3 (m, 5H), 4.8 (s, 2H), 3.9 (s, 3H), 3.6 
(t, 2H, J=6 Hz), 2.6 (t, 2H, J=8 Hz), 1.8-1.9 (m, 2H). IR (CHC1 3 , cm' 1 ) 1722, 1438, 1283, 
1111. MS (ES) m/e 353. Anal. Calcd for C20H20N2O4: C, 68.17; H, 5.72; N, 7.95. Found 
C, 67.78; H, 5.69; N, 7.74. 

15 

c ) 4-[5-(3-Phenylpropoxymethyl)-[l,3,4]oxadiazol-2-yl]benzoicacid 
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A mixture of 4-[5-(3-phenylpropoxymethyi)-[l,3,4]^^ acid 
methyl ester (0.866 g, 2.5 mmol) and lithium hydroxide (0.177 g, 7.4 mmol) in 3.85 mL 
THF and 1.65 mL H 2 0 was stirred at 60°C for 1 hour. Upon cooling to room temperature 
the mixture was acidified with concentrated HC1 (0.421 mL) and reduced in volume to 
5 remove the THF. The resulting insoluble material was collected by filtration to afford 
0.760 g (91%) of 4-[5-(3-phenylpropoxymethyl)-[l,3,4]oxadiazol-2-yl]benzoic acid. 

l H NMR (DMSO-d6) 5 8.1 (m, 4H), 7.1-7.3 (m, 5H), 4.8 (s, 2H), 3.6 (t, 2H, 
J=6Hz) 2.6 (t, 2H, J=7Hz), 1.8-1.9 (m, 2H). IR (CHC1 3 , cm" 1 ) 3097, 3028, 2944, 2856, 
2675, 2559, 1706, 1685, 1583, 1551, 1433, 1292, 1 108, 874, 719. MS (ES) m/e 339, 337 
10 Anal. Calcd for Q9H18N2O4: C, 67.45; H, 5.36; N, 8.28. Found C, 66.34; H, 5.31; N, 
8.18. 

d) N-(3-Dmethylammoprop 
yljbenzamide 




A mixture of 4-[5-(3-phenylpropoxymethylHU3,4] oxadiazol-2-yl]benzoic acid 
(0.730 g, 2.2 mmol) and l,l'-carbonyldi-imidazole (0.367 g, 2.3 mmol) was stirred in 18 
mL THF at 60°C for 45 minutes. After stirring an additional 45 minutes at room 
temperature, 3-(dimethylamino)propylamine (0.265 g, 2.59 mmol) was added. After 
2 0 stirring approximately 24 h at room temperature, the mixture was concentrated to an oil. 
The oil was treated with Et 2 0 and the resultant suspension was filtered. The filtrate was 
treated with hexane and the resultant crystals were collected by filtration to afford 0.451 g 
(49%) of tf-(3-dimethylammopropyl^ 
yl]benzamide. 

25 'H NMR (DMSO-d6) $ 8.7 (d, 1H, J=5Hz), 8.1 (d, 2H, J=8Hz), 8.0 (d, 2H, 

J=8Hz), 7.1-7.3 (m, 5H), 4.8 (s, 2H), 3.5 (t, 2H, J=6Hz), 3.32 (m, 2H), 2.62 (t, 2H, 
J=7Hz), 2.27 (t, 2H, J=7Hz), 2.14 (s, 6H), 1.86 (m, 2H), 1.67 (m, 2H). 
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MS (ES) m/e, 423, 421. Anal. Calcd for C24H30N4O3: C, 68.22; H, 7.16; N, 13.26. Found 
C, 67.89; H, 7.09; N, 13.15. Mp(°C)=90. 

Example 2 N-(3-Dimethylaimnoprop^ 
5 yl]benzamide from 3-Phenethyloxypropionic acid 




O 



a) 4-[5-(2-Phenethyloxyethyl)-[l,3 J 4]oxadiazol-2-yl]benzoic acid methyl ester 




The above compound was prepared in a manner similar to that exemplified for the 
10 preparation of Example lb, from 3-Phenethyloxy propionic acid (1.02 g, 5.3 mmol), 1,3- 
dicyclohexylcaroodiimide (1.08 g, 5.3 mmol) and 4-(li?-tetrazole-5-yl)benzoic acid 
methyl ester (1.06 g, 5.2 mmol) to afford 0.79 g (43%) of 4-[5-(2-Phenethyloxyethyl)- 
[l,3,4]oxadiazol-2-yl]benzoic acid methyl ester as a crystalline solid. 

'HNMR pMSO-d6) § 8.09-8.18 (m, 4H), 7.07-7.17 (m, 5H), 3.91 (s, 3H), 3.85 
15 (t, 2H, J=6Hz), 3.65 (t, 2H, J=7Hz), 3.20 (t, 2H, J=6Hz), 2.78 (t, 2H, J=7Hz). IR (CHCI3, 
cm" 1 ) 3009, 2954, 2871, 1721, 1438, 1282, 1111. MS (ES) m/e, 353 Anal. Calcd for 
C20H20N2O4: C, 68.17; H, 5.72; N, 7.95. Found C, 68.38; H, 5.66; N, 8.01. 

b) 4-[5-(2-Phenethyloxyethy0-[l,3,4]oxadiazol-2-yl]benzoic acid 
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The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example lc, fix>m4-[5-{2-Phenethyloxyethyl)-[l,3,4]oxadiazol-2- 
yl]benzoic acid methyl ester 0.724 g, 2.1 mmol) and lithium hydroxide (0.148 g, 6.2 
mmol) to afford 0.558 g (80%) of 4-[5-(2-Phenethyloxyethyl)-[l^,4]oxadiazol-2- 
5 yl]benzoic acid as solid. 

! H NMR (DMSO-d6) 58.05-8.16 (m, 4H), 7.07-7.17 (m, 5H), 3.85 (t, 2H, J=6Hz), 
3.65 (t, 2H, J=7Hz), 3.20 (t, 2H, J=6Hz), 2.78 (t, 2H, J=7Hz). IR (KBr, cm' 1 ) 3431, 1705, 
1685, 1434, 1290, 1118,715. MS (ES) m/e, 339, 337.Anal. Calcd for Ci 9 HigN 2 04: C, 
67.45; H, 5.36; N, 8.28. Found C, 64.37; H, 5.08; N, 9.05. 

10 

c) N-(3-Dimemylammoprop)d)-4-[^ 
yljbenzamide 




O 



The above compound was prepared in a manner similar to that exemplified for the 
15 preparation of Example Id, from 4-[5-(2-Phenethyloxyethyl)-[l 3,4]oxadiazol-2- 

yl]benzoic acid (0.528 g, 1.6 mmol), l,l'-carbonyldiimidazole (0.266 g, 1.6 mmol) and 3- 
(dime%lammo)propylamine (0.392 g, 3.8 mmol) to afford 0.309g (47%) of N-(3- 
Dimethylammopropyl)^[5-(2-phen as a 

crystalline solid. 

20 'H NMR (DMSO-d6) 88.71 (t, 1H, J=5Hz), 8.05 (d, 2H, J=9Hz), 8.02 (d, 2H, 

J=9Hz), 7.09-7.17 (m, 5H), 3.85 (t, 2HJ=9Hz), 3.65 (t, 2H, J=7Hz), 3.29 (m, 2H), 3.19 (t, 
2H, J=6Hz), 2.78 (t, 2H, J=7Hz), 2^6 (t, 2HJ=7Hz), 2.14 (s, 6H), 1.66 (m, 2H). IR 
(CHCI3, cm" 1 ) 3307, 2942, 2879, 2761, 1631, 1540, 1116, 858, 699. MS (ES) m/e, 423, 
421. Anal. Calcd for C24H30N4O3: C, 68.22; H, 7.16; N, 13.26. Found C, 67.83; H, 7.24; 

25 N, 13.19. Mp(°C)=92. 

Example 3 Preparation of 4-[5-(3-Benzyloxypropyl)-[l,3,4]oxadiazol-2-yl]-N-(3- 
dimemylaminopropyl)benzamide from 4-ben2yloxybutyric acid 
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a) 4-[5-(3-Ben2yloxypropylHl,3 3 4]oxadiazol-2-yl]-N-(3- 
dimethylainiiiopropyl)benzoic acid methyl ester 




5 The above compound was prepared in a manner similar to that exemplified for the 

preparation of Example lb, from 4-benzyloxybutyric acid (0.725 g, 3.7 mmol), 1,3- 
dicyclohexylcarbodiimide (0.771 g, 3.7 mmol) and 4-(lJY-tetrazole-5-yl)benzoic acid 
methyl ester (0.755 g, 3.7 mmol) to afford 0.733 g (56%) of 4-[5-(3-benzyloxypropyl)- 
[l,3,4]oxadiazol-2-yl]-N-(3-dimethylaminopropyl)benzoic acid methyl ester as a 
1 0 crystalline solid 

3 HNMR (DMSO~d6) $8.09-8.16 (m, 4H), 7.23-7.30 (m, 5H), 4.46 (s, 2H), 3.90 
(s, 3H), 3.56 (t, 2H, J-6Hz), 3.03 (t, 2H, J=7Hz), 2.07 (m, 2H). IR (CHC1 3 , cm" 1 ) 1721, 
1438, 1282, 1111. MS (ES) m/e, 353. Anal. Calcd for C20H20N2O4: C, 68.17; H, 5.72; N, 
7.95. Found C, 68.10; H, 5.79; N, 8.03. 

15 

b) 4-[5-(3-Benzyloxypropyl)-[l,3,4]oxadiazol-2^yl]-N-(3- 
dimethylaminopropyl)benzoic acid 




The above compound was prepared in a maimer similar to that exemplified for the 
2 0 preparation of Example lc, from 4-[5-(3-benzyloxypropyl)-[l ,3,4]oxadiazol-2-yl]-N-(3- 
dimethyl aminopropyl)benzoic acid methyl ester (0.669 g, 1.9 mmol) and lithium 
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hydroxide (0.136 g, 5.7 mmol) to afford 0.610 g (95%) 4-[5-(3-benz>doxypropyl)- 
[l^,4]oxadia2X)l-2-yl]-N-(3-dimethylaminopropyl)baizoic acid as a solid. 

*H NMR (DMSO-d6) 8 8.06-8.14 (m, 4H), 7.23-7.29 (m, 5H), 4.46 (s, 2H), 3.56 
(t, 2H, J=6Hz), 3.03 (t, 2H, J=7Hz), 2.02-2.11 (m, 2H). IR (KBr, cm* 1 ) 2859, 1681, 1428, 
5 1321, 1292, 1119, 720. MS (ES) m/e, 339, 337. Anal. Calcd for C19H18N2O4: C, 67.45; H, 
5.36; N, 8.28. Found C, 67.15; H, 5.36; N, 8.32. 

c) 4-[5-(3-Benzyloxypropyl)-[l ,3,4]oxadiazol-2-yl]-N-(3- 
dimethylaminopropyl)beozamide 




The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example Id, from (4-[5-(3-Benzyloxypropyl)-[l,3,4]oxadiazol-2-yl]-N-(3- 
dimethyl aminopropyl)berjzoic acid (0.580 g, 1.7 mmol), l,r-carbonyl (liimidazole 
(0.291 g, 1.8 mmol) and 3-(dimethylamino)propyl amine (0.210 g, 2.1 mmol) to afford 

15 0.408 g (56%) 4-[5-(3-berizyloxypropyl>[l,3,4]oxadiazol-2-yl]-N-(3-dimethyl 
aminopropyl)benzamide as a crystalline material. 

'H1SIMR (DMSO-d6) 58.69 (m, 1H), 7.99-8.07 (m, 4H), 7.28 (m, 5H), 4.46 (s, 
2H), 3.55 (t, 2H, J=6Hz), 3.30 (m, 2H), 3.02 (t, 2H, J=7Hz), 2.26 (t, 2H, J=7Hz), 2.14 (s, 
6H), 2.06 (m, 2H), 1.66 (m, 2H). IR (CHCI3, cm" 1 ) 3008, 2864, 2827, 1651, 1587, 1556, 

20 1494, 1093. MS (ES) m/e, 423, 421. Anal. Calcd for C24H 3 oN 4 0 3 : C, 68.22; H, 7.16; N, 
13.26. Found C, 67.24; H, 6.01; N, 12.84. Analytical HPLC: 100% purity. Mp(°C)= 106 

Example 4 Preparation of N-(3-Dimemylaminopropyl)4-[5-(4-phenoxybutyl)- 
[l,3,4]oxadiazol-2-yl]benzamide from 5-phenoxypentanoic acid 
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O 



a) 4-[5-(4-Phenoxybutyl)-[l J 3,4]oxadiazol-2-yl]benzoic acid methyl ester 




The above compound was prepared in a maimer similar to that exemplified for me 
5 preparation of Example lb, from 5-phenoxypentanoic acid (1.02 g, 5.3 mmol), 1,3- 
dicyclohexylcarbodiimide (1.08 g, 5.3 mmol) and 4-(l#-tetrazole-5-yl)benzoic acid 
methyl ester (1.06 g, 5.2 mmol) to afford 0.639 g (38%) of 4-[5-(4-Phenoxybutyl)- 
[l,3,4]oxadiazol-2-yl]benzoic acid methyl ester as a crystalline material. 

l H NMR (DMSO-d6) 8 8.10 (m, 4H), 7.23-7.29 (m, 2H), 6.88-6.94 (m, 3H), 4.02 
10 (t, 2H, J=6Hz), 3.90 (s, 3H), 3.04 (t, 2H, J=7Hz), 1.83-1.98 (m, 4H)JR (CHCI3, cm" 1 ) 
1721, 1587, 1498, 1438, 1283, 1245, 1111. MS (ES)m/e, 353. Anal. Calcdfor 
C20H20N2O4: C, 68.17; H, 5.72; N, 7.95. Found C, 67.89; H, 5.58; N, 7.91. 

b) 4-[5-(4-Phenoxybutyl)-[l,3,4]oxadiazol-2-yl]benzoic acid 




The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example lc, from 4-[5-(4-Phenoxybutyl)-[l,3,43oxadiazol-2-yl]benzoic 
acid methyl ester (0.560 g, 1.6 mmol) and lithium hydroxide (0.114 g, 4.8 mmol) to afford 
0.491 g (91%) of 4-[5-(4-Phenoxybutyl)-[l,3,4]oxadiazol-2-yl]benzoic acid as a solid. 
20 *H NMR (DMSO-d6) 5. 8.08-8.15 (m, 4H), 7.23-7.30 (m, 2H), 6.88-6.94 (m, 3H), 

4.02 (t, 2H, J=6Hz), 3.04 (t, 2H, J=7Hz), 1.81-2.00 (m, 4H). IR (KBr, cm" 1 ) 1684, 1585, 
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1501, 1321, 1292, 1256, 723. MS (ES) m/e, 339, 337. Anal. Calcd for C19H18N2O4: C, 
67.45; H, 5.36; N, 8.28. Found C, 66.79; H, 5.40; N, 8.27. 

c) N^3-I^ethylaminopropyl)4-[5<4-phenoxybu^>[l,3,4]oxadiazol-2- 
5 yl]benzamide 




O 



The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example Id, fix>m4-[5-(4-Phenox)6utyl>[l,3,4]oxadiazol-2-yl]benzoic 
acid (0.461 g, 1.4 mmol), l.l'-carbonylcKimidazole (0.231 g, 1.4 mmol) and 3- 

1 0 (dimemylammo)propylamine (0. 1 67 g, 1 .6 mmol) to afford the title compound as a crude 
mixture. Crystallization of the material from EtOAc afforded 0.237 g (40%) of N-(3- 
mmemvl-ammopropyl)4-[5<4-phenoxybutyl>[l,3,4]oxamazol-2-yl]ber^ 

X HNMR (DMSO-d6) 8 8.70 (m, 1H), 8.00-8.08 (m, 4H), 7.23-7.30 (m, 2H), 6.88- 
6.94 (m, 3H), 4.02 (t, 2H, J=6Hz), 3.32 (m, 2H), 2.26 (t, 2H, J=7Hz), 2.14 (s, 6H), 1.83- 

15 1.98 (m, 4H), 1.62-1.72 (m, 2H). IR (KBr, cnf 1 ) 3310, 2953, 2763, 1634, 1563, 1540, 
1498, 1253, 1249, 1010, 855, 749. MS (ES) m/e, 423, 421. Anal. Calcd for C24H30N4O3: 
C, 68.22; H, 7.16; N, 13.26. Found C, 68.25; H, 7.21; N, 12.82. Analytical HPLC: 100% 
purity. MpCCH14. 

20 Example 5 Preparation of N-(Dimemylaminopropyl)4-[5-(2-phenoxy- 

ethoxymemyl)-[l,3,4]oxadiazol-2-yl]benzamide from 2-phenoxyethanol 




O 
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a) 



2-(Phenoxyethoxy)acetic acid 




OH 



The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example la, fiom 2-phenoxyethanol (5.4 g, 38.9 mmol) and methyl 
5 bromoacetate (6.55 g, 42.8 mmol), then, using hthium hydroxide (2.78 g 116.1 mmol) to 
afford 5.9 g (77%) of 2-(phenoxyethoxy)acetic acid as an oil. 

'HNMR (DMSO-d6) 5. 7.25-731 (m, 2H), 6.93 (m, 3H), 4.11 (m, 4H), 3.81 (m, 
2H). IR. (CHC1 3 , cm' 1 ) 1733, 1600, 1589, 1498, 1245, 1144. MS (ES) m/e, 197, 195. Anal. 
Calcd for Ci 0 Hi 2 O 4 : C, 61.22; H, 6.16. Found C, 61.49; H, 5.70. 



b) 4-[5-(2-Phenoxyethoxymethyl)-[l ,3,4]oxadiazol-2-yl]benzoic acid methyl ester 



The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example lb, fiom 2-(phenoxyethoxy)acetic acid (1.08 g, 5.5 mmol), 1,3- 

15 dicyclohexylcarbodiimide (0.957 g, 4.6 mmol) and 4-(lfl-tetrazole-5-yl)benzoic acid 
methyl ester (0.938 g, 4.6 mmol) to afford 0.559 g (35%) of 4-[5-(2- 
Phenoxyethoxymethyl)-[l,3,4]oxadiazol-2-yl]benzoic acid methyl ester as a crystalline 
solid contaminated with 1,3-dicyclohexylurea. 

l H NMR (DMSO-d6) § 8.15 (m, 4H), 7.22-7.29 (m, 2H), 6.89-6.94 (m, 3H), 4.92 

2 0 (s, 2H), 4.15 (m, 2H), 3.92-4.17 (m, 2H), 3.91 (s, 3H). IR (CHCI3, cm" 1 ) 3328, 2850, 
1719, 1601, 1565, 1441, 1296, 1282, 1254, 1146, 1137, 1112, 759, 715. MS (ES) m/e, 
355. Anal. Calcd for Ci 9 H 18 N 2 05: C, 64.40; H, 5.12; N, 7.91. Found C, 64.72; H, 5.66; N, 
8.37. 

25 c) 4-[5-(2-Phenoxyemoxymemyl)-[l,3,4]oxadiazol-2-yl]benzoic acid 



10 
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The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example lc, from4-[5-(2-Phenoxyethoxymethyl>[l,3»4]oxadiazol-2- 
yl]benzoic acid methyl ester (0.500 g, 1.4 mmol) and lithium hydroxide (0.101 g, 4.2 
5 mmol) to afford 0.366 g (76%) as a solid contaminated with 1,3-dicyclohexylurea. 

l H NMR (DMSO-d6) $ 7.95-8.06 (m, 4H), 7.26-7.32 (m, 2H), 6.91-6.98 (m, 3H), 
4.14-4.19 (m, 4H), 3.88 (m, 2H). 

IR(KBr, cm" 1 )3327, 2928, 2850, 1700, 1685, 1625, 1608, 1246, 1132, 691. MS (ES) m/e, 
339. Anal. Calcd for CigHi^Os: C, 63.53; H, 4.74; N, 8.23. Found C, 61.01; H, 5.65; N, 
10 8.32. 

d) N-(Dimethylaminopropyl)4-[5-(2^ 
yl]benzamide 




O 



1 5 The above compound was prepared in a manner similar to that exemplified for the 

preparation of Example Id, from4-[5-(2-Phenoxyethoxymethyl)-[l^,4]oxadiazol-2- 
yl]benzoic acid 0.333 g, 0.98 mmol), l,r-carbonyldiimidazole (0.160 g, 0.99 mmol) and 
3-(dimethylamino)propylamine (0.099 g, 1.0 mmol) to afford the title compound as a 
crude mixture. Purification by radial chromatography on silica gel (eluted with 10% 2M 

20 NH 3 inMeOH:CHCl 3 ) afforded 0.03 g (7%) of N-(dimethylamino propyl)4-[5-(2- 
phenoxyethoxymethyl)-[l,3,4]oxadiazol-2-yl]ben2^inide as a solid. 

l H NMR (DMSO-d6) $ 8.72 (t, 1H, J=5Hz), 8.01-8.10 (m, 4H), 7.23-7.29 (m, 
2H), 6.89-6.96 (m, 3H), 4.19 (s, 2H), 4.15 (m, 2H), 3.93 (m, 2H), 3.31 (m, 2H), 2.26 (t, 
2H 5 J=7Hz), 2.14 (s, 6H), 1.62-1.72 (m, 2H)JR (CHC1 3 , cm" 1 ) 4446, 2936, 2763, 1637, 
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1530, 1490, 1253, 1047, 752. MS (ES) m/e, 425, 423. Anal. Calcd for CbEfeWV. C, 
65.08; H, 6.65; N, 1320. Found C, 64.74; H, 6.58; N, 12.98. Mp(°C)=146. 

Example 6 Preparation of N-(3-Dimethylaminopropyl)-4-(5^phenyl-[l,3,4]oxadiazol-2- 
5 yl)benzamide from benzoyl chloride. 



N N 




O 

a) 4-(5-phenyl-[l,3,4]oxadiazol-2-yl)benzoic acid methyl ester 




A suspension of 4-(l£f-tetrazole-5-yl)benzoic acid methyl ester (LOO g, 4.9 mmol) 
1 0 and pyridine (0.391 g, 5.0 mmol) in 7.3 mL toluene stirring at room temperature was 
added benzoyl chloride. The resultant heavy white suspension was heated at 100 D C for 
twenty minutes then at 140 D C for twenty minutes. After cooling to room temperature the 
mixture was treated with EtOAc and H2O. The suspension was triterated then filtered to 
afford 0.652 g (48%) of 4-(5-phenyl-[l,3,4]oxadiazol-2-yl)benzoic acid methyl ester. The 
15 filtrate phases were separated. The organic phase was dried over sodium sulfate, filtered, 
concentrated to afford a solid. The solid was crystallized from acetone: diethyl ether to 
afford 0.371 (27%) of 4-(5-phenyl-[l,3,4]oxadiazol-2-yl)benzoic acid methyl ester. 

l HNMR (DMSO-d6) 5 8.27 (m, 2H), 8.16 (m, 4H), 7.62-7.71 (m, 3H), 3.91 (s, 
3H). IR (KBr, an 1 ) 1723, 1545,1447, 1442, 1280, 1118,1110,1018, 780, 717, 688. MS 
2 0 (ES) m/e, 281. Anal. Calcd for Ci^HuN 2 0 3 : C, 68.57; H, 4.32; N, 9.99. Found C, 68.47; 
H, 4.42; N, 10.03. 



b) 4-(5-phenyl-[l,3,4]oxadiazol-2-yl)benzoic acid 
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The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example lc, from4-(5-phenyl-[l,3,4]oxadiazol-2-yl)benzoic acid methyl 
ester (0.938 g, 3.3 mmol) and hthium hydroxide (0.240 g, 10.0 mmol) to afford 0.889 g 
5 (100%) of 4-(5-phenyl-[l,3,4]oxadiazol-2-yl)benzoic acid as a solid. 

'H NMR (DMSO-d6) 513.29 (bs, 1H), 8.21-8.28 (m, 2H), 8.13-8.19 (m, 4H), 
7.61-7.69 (m, 3H). ffi. (KBr, cm" 1 ) 3436, 1683, 1547, 1425, 1287, 718, 689. MS (ES) m/e, 
267, 265. Anal. Calcd for CisHjoNjOa: C, 67.67; H, 3.79; N, 10.52. Found C, 64.26; H, 
3.76; N, 9.94. 

10 

c) N-(3-Dimethylaininopropyl)-4-(5-phenyI-[l ,3,4]oxadiazol-2-yl)benzamide 




O 



The above compound was prepared in a manner similar to that exemplified for the 

preparation of Example Id, from 4-(5-phenyl-[l,3,4]oxadiazol-2-yl)benzoic acid (0.536 g, 
15 2.0 mmol), 1,1 '-carbonylmimidazole (0.3300 g, 2.0 mmol) and 3- 

(dimemylamino)propylamine (0.412 g, 4.0 mmol) and 1.3 mL DMF to afford a solid. 

Crystallization from methanol:diethyl ether afforded 0.286 g (41%) of N-(3- 

Dimemylaminopropyl)-4-(5-phenyl-[l^,4]oxadiazol-2-yl)benzamide. 

'HNMR (DMSO-d6) § 8.73 (t, 1H, J=5Hz), 8^3 (d, 2H, J=7Hz), 8.15-8.20 (m, 
20 2H), 8.05 (d, 2H, J=7Hz), 7.61-7.69 (m, 3H), 3.31 (m, 2H), 2.27 (t, 2H, J=7Hz), 3.31 (m, 

2H), 1.63-1.73 (m, 2H). IR (KBr, cm" 1 ) 3330, 2941, 2763, 1667, 1646, 1547, 1492, 715. 

MS (ES) m/e,351, 349. Anal. Calcd for C20H22N4O2: C, 68.55; H, 6.33; N, 15.99. Found 

C, 68.08; H, 6.29; N, 15.90. Mp(°C)=130. 
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Example 7 Preparation of 4-(5-Ben2yl-[l,3,4]oxadiazol-2-yl)-N-(3- 
dimethylaminopropyl)benzamide from phenylacetic acid. 




O 



a) 4-(5-Benzyl-[l ,3,4]oxadiazol-2-yl)benzoic acid methyl ester 




The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example lb, from phenyl acetic acid (0.470 g, 3.5 mmol), 1,3- 
dicyclohexylcarhodiimide (0.710 g, 3.5 mmol) and 4-(l#-tetrazoIe-5-yl)benzoic acid 
methyl ester (0.700 g, 3.5 mmol) to afford the title compound as a crude mixture. 

1 0 Purification by radial chromatography on silica gel (elution with 25% to 50% 

EtOAc:hexane) followed by crystallization of the isolated material from diethyl ether 
afforded 0.421 g (69%) of 4-(5-Ben2yl-[13,4]oxadiazol-2-yl)benzoic acid methyl ester. 

^NMR pMSO-d6) 8 8.08-8.16 (m, 4H), 7.28-7.41 (m, 5H), 4.39 9s, 2H), 3.89 
(s, 3H). IR (KBr, cm" 1 ) 1716, 1559, 1551, 1435, 1276, 1111, 779, 728, 723, 710. MS (ES) 

15 m/e, 295. Anal. Calcd for Ci 7 H 14 N 2 03: C, 69.38; H, 4.79; N, 9.52. Found C, 69.27; H, 
4.78; N, 9.52. 

b) 4-(5-Ben2yl-[l,3,4]oxadiazol-2-yi)benzoic acid 




20 Amixture of 4-(5-Ben2yl-[l,3,4]oxadiazol-2-yl)benzoic acid methyl ester (0.413 

g, 1.4 mmol) and lithium hydroxide (0.125 g, 5.2 mmol) in 4.1 mL THF and 1.8 mL H z O 
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was stirred at room temperature for fours hours. Next, concentrated HC1 (450 uL, 5.2 
mmol) was added. The resultant suspension was reduced in volume then filtered to afford 
0.393 g (85%) of 4-(5-Benzyl-[l,3,4]oxadiazol-2->l)benzoic acid 

*H NMR (DMSO-d6) 8 13.33 (bs, 1H), 8.06-8.14 (m, 4H), 7.27-7.42 (m, 5H), 
5 4.39 (s, 2H). IR (KBr, cm' 1 ) 1706, 1685, 1583, 1563, 1552, 1432, 1323, 1290, 872, 716, 
706. MS (ES) m/e, 281, 279. Anal. Calcd for C16H12N2O3: C, 68.57; H, 4.32; N, 9.99. 
Found C, 68.38; H, 4.43; N, 9.99. 

c) 4^5-Ben2yl-[l,3,4]oxadiazol-2-yl>N-(3-dimethylairum 



A suspension of 4-(5-Ben2yl-[l,3,4]oxadiazol-2-yl)benzoic acid (0.255 g, 0.91 
mmol), 1-hydroxybenzotriazole (0.123 g, 0.91 mmol), 4-dimethyIamino pyridine (0.011 
g, 0.09 mmol) and 1,3-dicyclohexylcarbodiimide (0.206 g, 1.00 mmol) in 26 mL CH2CI2 
was stirred at room temperature for fifteen minutes. Next, 3-(dimethylamino)propyl amine 

1 5 (0.093 g, 0.91 mmol) was added and the reaction was stirred 21 hours at room 
temperature. The suspension was filtered and the filtrate was reduced in volume. 
Purification by radial chromatography on silica gel (elution with 90:10:1 
C^CkiMeOHrNEjOH) followed by crystallization of the isolated material from 
ethanol:diethyl ether afforded 0.054 g (16%) of 4-(5-Ben2yl-[l,3,4]oxadiazol-2-yl>N-(3- 

2 0 dimethylaininopropyl)benzamide. A second lot of crystals was obtained to afford 0.017 g 
(5%) of 4-(5-Benzyl-[ 1,3 ,4]oxadazol-2-yl)-N-(3-dimethylamino- 
propyl)beiizamide. 



*H NMR (DMSO-d6) 88.70 (t, 1H, J=5Hz), 8.04 (d, 2H, J=9Hz), 8.00 (d, 2H, 
J=9Hz), 7.29-7.41 (m, 5H), 4.38 (s, 2H), 3.31 (m, 2H), 225 (t, 2H, JM7Hz), 2.13 (s, 6H), 
25 1.61-1.70 (m, 2H). IR (KBr, cm" 1 ) 3298, 2943, 2768, 1937,1636, 1555, 1324, 1087, 863, 
721, 706. MS (ES) m/e, 365, 363. Anal. Calcd for C21H24N4O2: C, 69.21; H, 6.64; N, 
15.37. Found C, 68.91; H, 6.71; N, 15.38. Mp(°O=H0. 
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Example 8 Preparation of N-(3-dimethylaminopropyl)-4-(5 — phenethyl-[l,3,4]oxadiazol- 
2-yl)benzamide from hydrocinnamoyl chloride 




O 



a ) 4-(5— phenethyl-[l,3,4]oxadiazol-2-yl)benzoic acid methyl ester 




A solution of 4-(li?-tetrazole-5-yl)benzoic acid methyl ester (1.00 g, 4.9 mmol) 
and hydrocinnamoyl chloride (0.826 g, 4.9 mmol) in 10 mL toluene was heated at 100 °C 
for five hours. The mixture was then concentrated to an oil. The oil was dissolved into 
CH 2 C1 2 and washed with 0.1 N HC1. The aqueous phase was extracted with CH2CI2. The 

1 0 combined organic phases were dried over sodium sulfate, filtered and concentrated to 
afford a solid. Purification by HPLC on silica gel (eluted with a linear gradient of 10 to 
25% EtOAcrtoluene over a thirty minute period) afforded 0.604 g (40%) of4-(5 — 
phenethyl-[l,3,4]oxadiazol-2-yl)benzoic acid methyl ester as a white solid. 

l R NMR (DMSO-d6) 5 8.15 (d, 2H, J=9Hz), 8.09 (d, 2H, J=9Hz), 7.18-7.31 (m, 

15 5H), 3.90 (s, 3H), 3.28 (t, 2H, J=7Hz), 3.12 (t, 2H, J=7Hz). IR (KBr, cm" 1 ) 1714, 1415, 
1278, 1111, 774, 713, 696. MS (ES) m/e, 309. Anal. Calcd for CisHisNzOa: C, 70.12; H, 
5.23; N, 9.09. Found C, 69.55; H, 5.14; N, 9.03. 



b) 4-(5— phenethyl-[l,3 3 4]oxadiazol-2-yl)benzoic acid 




The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 7b, from 4-(5— phenethyl-[l,3,4]oxadiazol-2-yl)benzoic acid 
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methyl ester (0.600 g, 2.0 mmol) and lithium hydroxide (0.140 g, 5.8 mmol), to afford 
0.510 g (89%) of 4-(5-^)heneth)d-[l,3 5 4]oxadiazol-2-yl)benzoic acid. 

l H NMR (DMSO-d6) 8 13.33 (bs, 1H), 8.13 (d, 2H, J=9Hz), 8.07 (d, 2H, J=9Hz), 
7.18-733 (m, 5H), 3.28 (t, 2H, J=7Hz), 3.12 (t, 2H, J=7Hz). IR (CHC1 3 , cm" 1 ) 1670, 
5 1568, 1555, 1420, 1280, 1017. MS (ES) m/e, 295, 293. Anal. Calcd for CnH^Cb: C, 
69.38; H, 4.79; N, 9.52. Found C, 68.95; H, 4.57; N, 9.40. 

c) N-(3-dimethylaminopropyl^ 
oxadiazol-2-yl)benzamide 




A suspension of 4-(5-^>henethyl-[l,3,4]oxadiazol-2-yI)ben2oic acid (0.480 g, 1.6 
mmol), 1-hydroxybenzotriazole (0.337 g, 2.5 mmol), 3-(dimethylamino)propyl amine 
(0.286 g, 2.8 mmol) and l-(3-dimethylaminopropyl)-3^thylcarbodiimide (0.597 g, 3.11 
mmol) in 46 mL THF was stirred at room temperature for twenty four hours. The resultant 

15 suspension was filtered and the filtrate was concentrated to an oil. The oil was dissolved 
into EtOAc then washed with 2N sodium hydroxide (2 x 25 ml), water then brine. The 
organic phase was dried over sodium sulfate, filtered, concentrated to afford a white solid. 
Crystallization of this material from methanohdiethyl ether affored 0.354 g (57%) of N- 
(3-dimethylammopropyl)-4-(5 — phenethyl)-[l,3,4]oxadiazol-2-yl)benzamide. 

20 l H NMR (DMSOnd6) $ 8.70 (t, 1H, J=5Hz), 8.04 (d, 2H, J=9Hz), 8.01 (d, 2H, 

J=9Hz), 7.19-7.30 (m, 5H), 326-3.33 (m, 4H), 3.12 (t, 2H, J=8Hz), 2.26 (t, 2H, J=7Hz), 
2.14 (s, 6H), 1.62-1.71 (m, 2H). IR (CHC1 3 , cm" 1 ) 3346, 2973, 2942, 2813, 2764, 1636, 
1585, 1564, 1552, 1530, 1496, 1496, 1287. MS (ES) m/e,379, 377. Anal. Calcd for 
C22H26N4O2: C, 69.82; H, 6.92; N, 14.80. Found C, 69.62; H, 6.84; N, 14.80. 

25 Mp(°C)-126. 

Example 9 Preparation of N<3-dimethylaminopropyl)-4-(5-phenylpropyl>- 
[l,3,4]oxadiazol-2-yl)benzamide from 4-phenylbutyric acid 
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a) 



4-[5 — (3-phenylpropyl>[l,3,4]oxadiazoI-2-yl)benzoic acid methyl ester 



v C0 2 Me 

The above compound was prepared in a manner similar to that exemplified for the 




5 preparation of Example lb, from 4-phenylbutyric acid (0.470 g, 3.5 mmol), 1 ,3- 

dicyclohexylcarbodiimide (0.710 g, 3.5 mmol), 4-(lif-tetrazoIe-5-yl)benzoic acid methyl 
ester (0.700 g, 3.4 mmol) and 5.1 mL toluene to afford the title compound as a crude 
material. Purification by radial chromatography on silica gel (elution with 25% to 50% 
EtOAc:hexane) followed by crystallization of the isolated material from diethyl ether 
1 0 afforded 0.554 g (50%) of 4-[5 — (3-phenylpropyl)-[l ,3 ,4]oxadiazol-2-yl)-benzoic acid 
methyl ester. 

l K NMR (DMSO-d6) 5 8.14 (d, 2H, J=6Hz), 8.11 (d, 2H, J=6Hz), 7.15-7.32 (m, 
5H), 3.90 (s, 3H), 2.95 (t, 2H, J=7Hz), 2.72 (t, 2H, J=7Hz), 2.04-2.14 (m, 2H). IR (KBr, 
cm" 1 ) 1724, 1713, 1587, 1572, 1415, 1281, 1275, 1114, 1107,751, 718. MS (ES)m/e, 
15 323. Anal. Calcd for C^HigNaOs: C, 70.79; H, 5.63; N, 8.69. Found C, 70.60; H, 5.65; N, 
8.71. 

b) 4-[5 — (3-phenylpropyl)-[l,3,4]oxadiazol-2-yl)benzoicacid 




2 0 The above compound was prepared in a maimer similar to that exemplified for the 

preparation of Example 7b, from 4-[5-(3-phenylpropyl)-[l,3,4]oxadiazol-2-yl)benzoic 
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acid methyl ester (0.512 g, 1.6 mmol) and lithium hydroxide (0.092 g, 3.8 mmol) to afford 
0.333 g (85%) of 4-[5-(3-phenylpropyl>[l,3,4]oxadiazol-2-yi)ben2X)ic acid. 

l H NMR (DMS046) 513.33 (bs, 1H), 8.12 (d, 2H, J=9Hz), 8.08 (d, 2H, J=9Hz), 
7.15-7.32 (m, 5H), 2.95 (t, 2H, J=7Hz), 2.72 (t, 2H, J=7Hz), 2.04-2.14 (m, 2H). IR (KBr, 
5 cm* 1 ) 1685, 1565, 1322, 1302, 1287, 722. MS (ES) m/e, 309, 307. Anal. Calcd for 
CigHieWa: C, 70.12; H, 5.23; N, 9.09. Found C, 70.05; H, 5.20; N, 9.00. 

c) N-(3^imethylaininopropyl)-4-(5-phenylpropyl)-[l 3,4]oxadiazol-2-yl)benzamide 




O 



1 o The above compound was prepared in a manner similar to that exemplified for the 

preparation of Example 7c, from 4-[5-(3-phenylpropyl)-[l,3,4]oxadiazol-2-yl)benzoic 
acid (0.430 g, 1.39 mmol), 1-hydroxybenzotriazole (0.188 g, 1.39 mmol), 4- 
dimethylamino pyridine 0.150 g, 1.46 mmol), 3-(dimethylamino)propylamine (0.150 g, 
1.46 mmol) to afford the title compound as a crude mixture. Purification by radial 

15 chromatography on silica gel (eltuted with 1 0% 2M ammonium:CH 2 Cl2) followed by 
crystallization of the isolated material from ethanolrdiethyl ether afforded 0.274 g (50%) 
ofN-(3~dimethylammopropyl)^ 

l H NMR (DMSO-d6) 8 8.70 (t, 1H, J=5Hz), 7.99-8.08 (m, 4H), 7.16-7.33 (m, 
5H), 3.53 (m, 2H), 3.30 (t, 2H, J-7Hz), 2.72 (t, 2H, J-7Hz), 2.27 (t, 2H, J=7Hz), 2.13 (s, 

20 6H),2.04-2.11 (m,2H), 1.63-1.72 (m, 2H). IR (CHC1 3 , cm" 1 ) 3008, 2950, 2827, 1652, 
1586, 1567, 1557, 1529, 1495, 1243, 1089. MS (ES) m/e,393, 391.Anal. Calcd for 
C23H28N4O4: C, 70.38; H, 7.19; N, 14.27. Found C, 69.78; H, 7.04; N, 14.04. Analytical 
HPLC: 100% purity. Mp(°C)>200. 

25 Example lOPreparation of N-(3-dime%laminopropyl)-4-(5-phenylbutyl)- 

[l,3,4]oxadiazoi-2-yi)benzamide from 5-phenylvaleric acid 
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O 

a) 4-[5-(3-phenylbutyl)-[l,3 ) 4]oxaxJia2»l-2-yl)benzoic acid 
metfayl ester. 




C0 2 Me 



5 The above compound was prepared in a manner similar to that exemplified for the 

preparation of Example lb, from 5-phenylvaleric acid (0.620 g, 3.5 mmol), 1,3- 
dicyclohexylcarbodiimide (0.710 g, 3.5 mmol), 4-(l#-te1xazole-5-yl)benzoic acid methyl 
ester (0.700 g, 3.4 mmol) and 5.1 mL toluene to afford the title compound as a crude 
mixture. Purification by radial chromatography on silica gel (elution with 25% to 50% 
1 0 EtOAc : hexane) followed by crystallization of the isolated material from diethyl ether 
afforded 0.463 g (40%) of 4-[5-(3-phenylbutyl)-[l,3,4]oxadiazol-2-yl)benzoic acid 
methyl ester. 

'H NMR (DMSO-d6) 8 8.09-8.17 (m, 4H), 7.14-7.30 (m, 5H), 3.90 (s, 3H), 2.99 
(t, 2H, J=7Hz), 2.64 (t, 2H, J=7Hz), 1.65-1.85 (m, 4H). IR (Or, cm' 1 ) 1723, 1568, 1413, 
15 1277, 1111, 716, 697. MS (ES) m/e, 337. Anal. CalcdforC2oH2oN 2 03: C, 71.41; H, 5.99; 
N, 8.33. Found C, 71.36; H, 5.90; N, 8.29. 



b) 4-[5-(3-phenylbutyl)-[l^,4]oxadiazol-2-yr)benzoic acid 




preparation of Example 7b, using 4-[5-(3-phenylbutyl)-[l,3,4]oxadiazol-2-yl)benzoic acid 
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metibyi ester (0380 g, 1.16 mmol) and lithium hydroxide (0.081 g, 3.4 mmol) to afford 
0.360 g (99%) of ^[S^-phenylbutylVtlJ.^oxa-diazol^-ylJbeiizoic acid 

'HNMRC^MSO-doO 8; 13.38 (bs, 1H),8.04-8.14 (m, 4H), 7.14-7.30 (m, 5H), 2.99 
(t, 2H, J=7Hz), 2.64 (t, 2H, J=7Hz), 1.64-1.85 (m, 4H). IR(KBr, cm -1 ) 2946,1686, 1586, 
5 1567, 1551, 1429, 1413, 1320, 1288, 740, 716. MS (ES) m/e, 323, 321. Anal. Calcd for 
C19H18N2O3: C, 70.79; H, 5.63; N, 8.69. Found C, 70.33; H, 5.38; N, 8.41. 

c) 4[5-(3-dmethylannnopropyl)-4-(5-phenyIbutyl)-[ 13,4]oxadiazol-2-yl)benzamide 




O 



1 0 The above compound was prepared in a manner similar to that exemplified for the 

preparation of Example 7c, from4-[5-(3-phenylbutyl)-[l,3,4]oxadiazol-2-yl)benzoic acid 
(0.342 g, 1.0 mmol), 1-hydroxybenzotriazole 0.136 g, 1.0 mmol), 4-dimemyIamino 
pyridine (0.012 g, 0.10 mmol), 3-(dimemvlammo)propylamine (0.108 g, 1.06 mmol) and 
29 mL CH2CI2. Purification by radial chromatography on silica gel (eluted with 10% 2M 

15 ammonium:CH2Cl2) followed by crystallization of the iosolated material from 

ethanolrdiethyl ether afforded 0.226 g (55%) of 4[5-(3-dimemylarninopropyl)-4-(5— 
phenyIbutyl>[l,3,4]oxadiazol-2-yl)benzamide. 

'HNMR (DMSO-d6) § 8.71 (t, 1H, J=5Hz), 7.99-8.06 (m, 4H), 7.14-7.30 (m, 
5H), 332 (m, 2H), 2.98 (t, 2H, J=7Hz), 2.64 (t, 2H, J=7Hz), 2.26 (t, 2H, J=7Hz), 2.14 (s, 

20 6H), 1.62-1.82 (m, 6H). IR (CHCI3, cm" 1 ) 3008, 2947, 1652, 1586, 1567, 1556, 1529, 
1495. MS (ES) m/e, 407, 405. Anal. Calcd for C24H30N4O2: c, 70.91 ; H, 7.44; N, 13.78. 
Found C, 70.66; H, 7.35; N, 13.67. Mp(°C)=84. 



Example 1 lPreparation of N-(3-dimemylaminopropyl)-4-(5-phenylpentyl)- 
25 [13,4]oxadiazol-2-yl)benzamide from 6-phenylhexanoic acid 
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O 

a) 4-[5<3-phenyIpentylH13>4]oxadiazol-2-yl)beiizoic acid 
methyl ester. 




5 The above compound was prepared in a manner similar to that exemplified for the 

preparation of Example lb, from 6-phenylhexanoic acid (0.960 g, 5.0 mmol), 1,3- 
dicyclohexylcarbodiimide (1.01 g, 5.0 mmol) and 4-(lfl*-tetrazole-5-yl)benzoic acid 
methyl ester (1.01 g, 4.95 mmol) to afford the title compound as a crude mixture. 
Purification by radial chromatography on silica gel (elution with 25% to 50% EtOAc : 
10 hexane) afforded 0.766 g (44%) of 4-[5-(3-phenylpentyl)-[ l,3,4]oxadiazol-2-yl)benzoic 
acid methyl ester. 

l H NMR (DMSO~d6) $ 8.10-8.17 (m, 4H), 7.11-7.28 (m, 5H), 3.90 (s, 3H), 2.95(t, 
2H, J=7Hz), 2.59 (t, 2H, J=8Hz), L81 (dt, 2H, J=8Hz), 1.63 (dt, 2H, J=8Hz), 135-1.45 
(m, 2H). IR (CHC1 3 , cm" 1 ) 3010, 2938, 2860, 1721, 1569, 1438, 1282, 11 19, 1111. MS 
15 (ES) m/e, 351. Anal. Calcd for C21H22N2O3: C, 71.98; H, 6.33; N, 7.99. Found C, 72.04; 
H, 6.32; N, 8.00. 

b) 4-[5 — (3-phenylpentyl)-[l ,3,4]oxadiazol-2-yl)benzoic acid 




2 0 The above compound was prepared in a manner similar to that exemplified for the 

preparation of Example 7b, from 4-[5-(3-phenylpentyl)-[l,3,4]oxadiazol-2-yl)benzoic 
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acid methyl ester (0.7.25 g, 2.1 mmol), lithium hydroxide (0.149 g, 6.2 mmol) to afford 
0.685 g (98%) of 4-[5-(3-phenylpentyl>[U,4]oxadiazol-2-yl)ben2oic acid. 

X H NMR (DMSO-d6) $ 13.33 (bs, 1H), 8.07-8.15 (m, 4H), 7.12-728 (m, 5H), 
2.95 (t, 2H, J=7Hz), 2.59 (t, 2H, J=7Hz), 1.74-1.86 (m, 2H), 1.56-1.70 (m, 2H), 1.35-1.45 
(m, 2H). IR (KBr, cm' 1 ) 2949, 2919, 2856, 1683, 1570, 1321, 1291, 732, 720. MS (ES) 
m/e, 337, 335. Anal. Calcd for C20H20N2O3: C, 71.41; H, 5.99; N, 8.33. Found C, 70.86; 
H, 5.96; N, 8.26. 

c) 4[5-(3-dimemylaminopropyl)-4-(5-phenylpentyl)-[ 1 ,3,4]oxadiazol-2-yl)benzamide 




O 



The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 7c, from 4-[5-(3-phenylpentyl)-[l,3,4]oxadiazol-2-yI)benzoic 
acid (0.500 g, 1.49 mmol), 1-hydroxybenzotriazole (0201 g, 1.49 mmol), 4- 
dimemylamino pyridine (0.018 g, 0.15 mmol), and 3-(dimemylammo)propylamine (0.159 
g, 1.56 mmol) to afford the title compound as a crude mixture. Purification by 
chromatography on silica gel (eltuted with a linear gradient of 2 to 10% 2M 
ammonium:CH2Cl2 over a thirty minute period) followed by crystallization of the isolated 
material from ethanohdiethyl ether afforded 0.209 g (33%) of 4[5-(3- 
dimethylammopropyl)-4-(5-phenylpent^^^ A second 

crop of crystals afforded 0.085g (13%) of the title compound. 

X H NMR (DMSO-d6) § 8.71 (t, 1H, J=5Hz), 8.00-8.07 (m, 4H), 7.12-728 (m, 
5H), 3.30 (m, 2H), 2.94 (t, 2H, J=7Hz), 2.59 (t, 2H, J=7Hz), 2.26 (t, 2H, J=7Hz), 2.14 (s, 
6H), 1.76-1.86 (m, 2H), 1.58-1.71 (m, 4H), 1.37-1.45 (m, 2H). IR (CHQj, cm" 1 ) 3007, 
1652, 1586, 1555, 1529, 1494. MS (ES) m/e, 421, 419. Anal. Calcd for C25H32N4O2: C, 
71.40; H, 7.67; N, 13.32. Found C, 71.16; H, 7.64; N, 1323. Mp(°C)=116. 



Example 12 
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Pi^arationofN-(3-dimethyl^^ 
yl)benzamide from 7-phenylheptanoic acid 




O 

a) 4-[5-(3-phenylhexyl)-[l,3,4]oxadiazol-2-yl)benzoic acid 
5 methyl ester. 




The above compound was prepared in a maimer similar to that exemplified for the 
preparation of Example lb, from 7-phenylheptanoic acid (0 .714 g, 3.46 mmol), 1,3- 
dicyclohexylcarbodiimide (0.714 g, 3.46 mmol), 4-(LH r -tetrazole-5-yl)benzoic acid methyl 

1 0 ester (0*700 g, 3 .43 mmol) and 5. 1 mL toluene to afford the title compound as a crude 
mixture. Purification by radial chromatography on silica gel (elution with 25% to 50% 
EtOAcrhexane) afforded 0.738 g (59%) of 4-[5-(3-phenylhexyl>[l,3,4]oxadiazol-2- 
yl)benzoic acid methyl ester. 

*H NMR (DMSO-d6) § 8.10-8.17 (m, 4H), 7.12-7.28 (m,5H), 3.90 (s, 3H), 2.94 (t, 

15 2H, J=7Hz), 2.56 (t, 2H, J-7Hz), L72-1.82 (m, 2H), L53-L63 (m, 2H), 1.28-1.46 (m, 
4H). IR (KBr, cm" 1 ) 2952, 2930, 2856, 1723, 1565, 1414, 1280, 1264, 1110, 778, 717, 
698. MS (ES) m/e, 365. Anal. Calcd for C 2 2H 24 N 2 03: C, 72.51; H, 6.64; N, 7.69. Found 
C, 72.83; H, 6.59; N, 7.62. 

2 0 b) 4-[5— (3-phenylhexyl)-[ 1 ,3,4]oxadiazol-2-yl)benzoic acid 
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Tbe above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 7b, from ^[S^S-phenymexyO-tl^^oxadiazol^-ylJbenzoic acid 
methyl ester (0.676 g, 1.93 mmol) and lithium hydroxide (0.139 g, 5.79 mmol) to afford 
0.616 g (95%) of 4-[5-(3-phenylhexyl>[l,3,4]oxadiazol-2-yr)benzoic acid. 
5 'HNMR (DMSO-d6) $ 8.05-8.13 (m, 4H), 7.12-7.28 (m, 5H), 2.93 (t, 2H, 

J=7Hz), 2.56 (t, 2H, J=8Hz), 1.72-1.82 (m, 2H), 1.50-1.63 (m, 2H), 1.26-1.46 (m, 4H). JR 
(KBr, cm- 1 ) 2942, 2924, 2853, 1686, 1573, 1429, 1287, 715. MS (ES) m/e, 351, 349. 
Anal. Calcd for C21H22N2O3: C, 71.98; H, 6.33; N, 7.99. Found C, 71.59; H, 6.45; N, 
7.86. 

10 

c) 4[5-(3-dimemylanmopropyl)-4-(5-phen^ 




O 

The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 7c, from 4-[5-(3-phenylhexyl)-[l^,4]oxadiazol-2-yl)benzoic acid 

1 5 (0.488 g, 1 .39 mmol), 1-hydroxybenzotriazole (0. 1 88 g, 1 .39 mmol), 4-dimethylamino 
pyridine (0.017 g, 0.14 mmol) and 3-(a^emylammo)propylamine (0.149 g, 1.46 mmol) 
to afford the title compound as a crude mixture. Purification by radial chromatography on 
silica gel (eltuted with a 10% 2M ammonium tCHiCb) followed by crystallization of the 
isolated material from ethanobdiethyl ether afforded 0.152 g (25%) of 4[5-(3- 

2 0 <nmemylammopropyl)-4-(5ijhenymex 

l HNMR(DMSO-d6) § 8.71 (t, 1H, J=5Hz), 8.00-8.08 (m, 4H), 7.12-7.238 (m, 
5H), 3.31 (m, 2H), 2.93 (t, 2H, J=7Hz), 2.56 (t, 2H, J=8Hz), 2.27 (t, 2H, J=7Hz), 2.13 (s, 
6H), 1.53-1.79 (m, 6H), 1.30-1.44 (m, 4H). IR(KBr, cm -1 ) 2936, 2861, 1652, 1586, 1567, 
1556, 1529, 1495, 1302. MS (ES) m/e, 435, 433. Anal. Calcd for CmHmN^: C, 71.86; 

25 H, 7.89; N, 12.89. Found C, 71.59; H, 7.69; N, 12.72. Mp(°C)=91. 



Example 13 
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Preparation of N-(3-dime%^^ 
yl)benzamide from 8-phenyloctanoic acid 




O 

a) 4-[5-(3-phenylheptyl)-[U3,4]oxadiazol-2-yl)benzoic acid 
5 methyl ester. 




The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example lb, from 8-phenyloctanoic acid (0.763 g, 3.46 mmol), 1,3- 
dicyclohexylcarbodiimide (0.714 g, 3.46 mmol) and 4-(lfl-tetrazole-5-yl)benzoic acid 

10 methyl ester (0.700 g, 3.43 mmol) to afford the title compound as a crude mixture. 
Purification by radial chromatography on silica gel (elution with 25% to 50% EtOAc 
ihexane) followed by crystallizatioii of the isolated material from diethyl ether afforded 
0.522 g (40%) of 4-[5-(3-phenylheptyl)-[l,3,4]oxadiazol-2-yl)benzoic acid methyl ester. 
*H NMR (DMSO-d6) 8 8.13 (m, 4H), 7.12-7.28 (m, 5H), 3.90 (s, 3H), 2.94 (t, 2H, 

15 J=7Hz), 2.56 (t, 2H, J=7Hz), 1.63-1.81 (m, 2H), 1.44-1.61 (m, 2H), 1.22-1.41 (m, 6H). IR 
(KBr, cm* 1 ) 2926, 1724, 1570, 1437, 1280, 1110,712. MS (ES) m/e, 379. Anal. Calcdfor 
CisH^Os: C, 72.99; H, 6.92; N, 7.40. Found C, 73.11; H, 7.08; N, 7.68. 

b) 4-[5-(3-phenylheptylHl,3,4]oxadiazol-2-yl)benzoic acid 
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The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 7b, from ^[S^S^henylheptj^-fl^j^oxadiazol^-yObenzoic 
acid methyl ester (0.467 g, 1.23 mmol) and lithium hydroxide (0.089 g, 3.70 mmol), in 
THF (5.4 mL) and water (1 .0 raL) to afford 0.435 g (97%) of 4-[5-(3-phenylheptyl> 
5 [1 ,3,4]- oxadiazol-2-yI)benzoic acid. 

l R NMR (DMSO-d6) 5 8.06-8.14 (m, 4H), 7.12-7.28 (m, 5H), 2.94 (t, 2H, 
J=7Hz), 2.56 (t, 2H, J=7Hz), 1.69-1.81 (m, 2H), 1.50-1.61 (m, 2H), 1.23-1.41 (m, 6H). IR 
(KBr, cm" 1 ) 2928, 2922, 2850, 1688, 1585, 1571, 1434, 1321, 1291, 722. MS (ES) m/e, 
365, 363. Anal. Calcd for C22H24N2O3: C, 72.51; H, 6.64; N, 7.69. Found C, 69.19; H, 
10 6.35; N, 7.47. 

c) 4[5-(3-dimethyiaminopropyl)-^ 




O 



The above compound was prepared in a manner similar to that exemplified for the 
15 preparation of Example 7c, from 4-[5-(3-phenylheptyl)-[l,3,4]oxadiazol-2-yl)benzoic 
acid (0.399 g, 1.14 mmol), l-hydroxybenzotriazole (0.154 g, 1.14 mmol), 4- 
dimethylamino pyridine (0.014 g, 0.1 1 mmol) and 3-(dimethylamino)propylamine (0.122 
g, 1 .20 mmol) to afford the title compound as a crude mixture. Purification by silica gel 
radial chromatography (eltuted with a 10% 2M ammonium: CH2CI2) followed by 
2 0 crystallization of the isolated material from ethanohdiethyl ether afforded 0.103 g (20%) 
of4[5-(3-dimethylaminopropyl)-4-(5-pheny^ 

! H NMR (DMSO-d6) 8 8.71 (t, 1H, J=5Hz), 8.00-8.08 (m, 4H), 7.12-7.28 (m, 
5H), 3.32 (m, 2H), 2.93 (t, 2H, J=7Hz), 2.56 (t, 2H,J=8Hz), 2.26 (t, 2H, J^7Hz), 2.14 (s, 
6H), L44-1.77 (m, 6H), 1.27-1.40 (m, 6H). IR (CHCI3, cm" 1 ) 3008, 2934, 2859, 2827, 
25 1652, 1586, 1556, 1495. MS (ES) m/e, 449. Anal. Calcd for CZ7H36N4O2: C, 72.29; H, 
8.09; N, 12.49. Found C, 7221; H, 8.05; N, 12.50. Mp(°C)=108. 



Example 14 
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PreparationofNK3-dimethylamiQopropyl)-4-[5-(3-phenylpiopyl^ 
[l,3,4]oxadiazol-2-yl]benzamide from 3-phenylpropylmercaptan 




O 



a) (3-phenylpropylsulfanyl)acetic acid 




;^/CO z H 



The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example la, from 3-phenylpropylmercaptan (3.13 g, 20.6 mmol), sodium 
hydride (0.823 g, 20.6 mmol), and methyl bromoacetate (2.86 g, 18.7 mmol) to afford the 
title compound as a crude mixture. Purification by flash filtration chromatography on 
silica gel (elution with 4 x 250 mL 15% EtOAcrhexane followed by 3 x 250 mL EtOAc) 
afforded 3.83 g, (89%) of (3-phenylpropylsulfanyl)acetic acid. 

! H NMR (DMSO-<i6) $ 12.51 (bs, 1H), 7.15-7.30 (m, 5H), 3.23 (s, 2H), 2.65 (t, 
2H, J=8Hz), 2.58 (t, 2H, J=7Hz), 1.78-1.88 (m, 2H). IR (CHC1 3 , cm" 1 ) 3029, 3011, 1710, 
1601, 1454, 1423, 1295, 1197. MS (ES) m/e, 209. Anal. Calcd for C u Hi 4 0 2 S: C, 62.83; 
H, 6.71. Found C, 62.70; H, 6.52. 

b) 4-[5-(3-phenylpropylsulfanylmethyl)-[l ,3,4]oxadiazol-2-yl]benzoic acid methyl 
ester 




The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example lb, from (3-phenyIpropylsulfanyl)acetic acid (0.975 g, 4.6 nM), 
1,3-dicyclohexylcarbodiimide (0.957 g, 4.6 mmol), and 4-(lfl r -tetrazole-5-yl)benzoic acid 
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methyl ester (0.789 g, 3.9 iranol) to afford the title compound as a crude mixture. 
Purification by radial chromatography on silica gel followed by crystallization from 
diethyl ether afforded a total of 0.668 g (47%) of 4-[5-(3-phenylpropylsulfanylmethyl) 
[l,3,4]oxadiazol-2-yl] benzoic acid methyl ester. 

! H NMR (DMSO-d6) § 8.09-8.18 (m, 4H), 7.12-7.26 (m, 5H), 4.14 (s, 2H), 3.91 
(s, 3H), 2.62-2.67 (m, 4H), 1.80-1.90 (m, 2H). IR (CHC1 3 , cm' 1 ) 1721, 1554, 1438, 1299, 
1283, 1 1 19, 1 1 1 1. MS (ES) m/e, 369. Anal. Calcd for C20H20N2O3S: C, 6520; H, 5.47; N, 
7.60. Found C, 65.05; H, 5.48; N, 7.67. 

c) 4-[5-(3-phenylpropylsulfanylme^ 




The above compound was prepared in a maimer similar to that exemplified for the 
preparation of Example lc, from 4-[5-(3-phenylpropylsulfanylmethyl)-[l,3,4]oxadiazol-2- 
yl]benzoic acid methyl ester (0.600 g, 1.63 ramol) and lithium hydroxide (0.1 17 g, 4.89 
mmol) to afford 0.522 g (90%) of 4-[5-(3-phenylpropylsulfanylmethyl)-[l,3,4]oxadiazol- 
2-yl]benzoic acid. 

*H NMR (DMSO-d6) 8 8.03-8.16 (m, 4H), 7.11-7.28 (m, 5H), 4.14 (s, 2H), 2.66 
(dt, 4H, J=7Hz), 1.79-1.88 (m, 2H). 

IR (KBr, cm" 1 ) 1706, 1685, 1551, 1433, 1324, 1293, 715, 699. 

MS (ES) m/e, 355,353. Anal. Calcd for Q^NzCbS: C, 64.39; H, 5.12; N, 7.90. Found 
C, 63.29; H, 4.95; N, 7.81. 

d) N-(3-dimethylammopropyl) 
[l,3,4]oxadiazoi-2-yl]benzamide 
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The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example Id, from 4-[5-(3-phenylpropylsulfanyImethyl)-[l,3,4]oxadiazol- 
2-yl]benzoic acid (0.492 g, 1.39 mmol), l,r-carbonyldiimidazole (0.236 g, 1.46 mmol) 
and 3-(dimethylamino)propylamine (0.170 g, 1.67 mmol) to afford the title compound as 
a crude mixture. Purification by radial chromatography on silica gel (elution with 10% 
2M ammonia in MeOH:CHCl 3 ) afforded 0.392 g (64%) of N-(3-dimethylaminopropyl)-4- 
[5-(3-phenyIpropylsulfanylm^ 

*H NMR (DMSO-d6) 5 8.72 (t, 1H, J=5Hz), 8.01-8.07 (m, 4H), 7.12-7.26 (m, 
5H), 4.13 (s, 2H), 2.62-2.67 (m, 4H), 2.27 (t, 2H, J=7Hz), 2.14 (s, 6H), 1.75-1.86(m, 2H), 
1,63-1.72 (m, 2H). IR (KBr, cm' 1 ) 3338, 2939, 2813, 2761, 1638, 1581, 1552, 1534, 1496, 
1456, 1288, 712. MS (ES) m/e, 439, 437. Anal. Calcd for C24H30N4O2S: C, 65.73; H, 
6.89; N, 12.77. Found C, 65.82; H, 6.94;N, 12.74. Mp(°C)=112. 

Example 15 

Preparation of N-(3-dimethylaminopropyl)-4-[5-(3-phenylpropane-l^ 
[l,3,4]oxadiazol-2-ylJbenzamide from 4-[5-(3-phenylpropylsulfanylmethyl)- 
[l,3,4]oxadiazol-2-yl]benzoic acid methyl ester 




O 

a) 4-[5-(3-phenylpropane-l-sidfinylmeft^^ 
methyl ester 
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A solution of 4-[5-(3-phenylpropylsulfimyImeto^ 
acid methyl ester (0.870 g, 2.4 mmol) in 12 mL CH2CI2 stirring at 0 °C was added 
dropwise and peracetic acid (0.673 g, 2.8 mmol). After 2.1 hours the mixture was stirred 
5 at room temperature for 20 minutes before additional peracetic acid (0.036 g, 0.47 mmol) 
was added. Fifty minutes later additional peracetic acid (0.036 g, 0.47 mmol) was added 
Twenty minutes after the second addition, the reaction was quenched with 5 mL saturated 
aqueous solution of sodium sulfite. The mixture was diluted with water then extracted 
with CH2CI2. The organic phase was washed twice with H 2 0, once with brine, dried over 

1 0 sodium sulfate, filtered, concentrated to afford a solid. Crystallization form acetone 

afforded 0.660 g (73%) of 4-[5-(3-phenylpropane^l-sulfinylmethyl)-[l,3,4]oxadiazol-2- 
yfjbenzoic acid methyl ester. 

l HNMR (DMSO-d6) $ 8.11-820 (m, 4H), 7.16-7.32 (m, 5H), 4.73-4.78 (m, 1H), 
4.51-4.56 (m, 1H), 3.90 (s, 3H), 2.88-3.05 (m, 2H), 2.72-2.77 (m, 2H), 1.95-2.05 (m, 2H). 

15 IR (CHCI3, cm" 1 )1722, 1551, 1438, 1283, 1111. MS (ES) m/e, 385. Anal. Calcd for 
C20H20N2O4S: C, 62.16; H> 5.74; N, 7.25. Found C, 62.11; H, 522; N, 7.31. 

b) 4-[5-(3-phenylpropane-l-sulfinyImeth^^ 




2 0 The above compound was prepared in a manner similar to that exemplified for the 

preparation of Example lc, from 4-[5 -(3 -phenylpropane- 1 -sulfinylmethyl)- 
[l,3,4]oxadiazol-2-yl]benzoic acid methyl ester (0.599 g, 1.56 mmol) and lithium 
hydroxide (0.1 12 g, 4.67 mmol) to afford 0.457 g (79%) of 4-[5-(3-phenylpropane-l- 
sulfinylmethyl)[l,3,4]oxadiazol-2-yl]benzoic acid 
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l H NMR (DMSO-d6) § 13.40 (bs, 1H), 8.03-8.17 (m, 4H), 7.16-7.23 (m, 5H), 
4.75 (d, 1H, J=14Hz), 4.54 (d, 1H, J<=14Hz), 2.88-3.05 (m, 2H), 2.70-2.80 (m, 2H), 1.96- 
2.09 (mjB). IR (KBr, cm' 1 ) 2923, 1706, 1685, 1554, 1434, 1324, 1292, 1044, 1012, 873, 
716, 697. MS (ES) m/e, 371. AnaL Calcd for Q9H20N2O4S: C, 61.27; H, 5.41; N, 7.52. 
5 Found C, 60.74; H, 4.79; N, 7.43. 

c) N-(3-dimethylammopropy^^ 
[1 ,3,4]oxa<frazol-2-yl]benzamide 




O 



1 0 The above compound was prepared in a manner similar to that exemplified for the 

preparation of Example Id, from 4-[5-(3-phenyIpropane-l- 
sulfinyhnetiiyl)[l,3,4]oxadiazol-2-yl]benzoic acid (0.448 g, 1.20 mmol), 1,1'- 
carbonyldiimidazole (0.205 g, 1.26 mmol) and 3-(dimemylannno)propylamine (0.147 g, 
1.44 mmol) to afford the title compound as a crude mixture. Crystallization of the crude 

1 5 material from methanol:diethyl ether afforded 0.284 g (45%) of N-(3- 
dimethylammopropy0-4-[5-(3-phenylpropane-l-sulfinylmemyl)-[13 
yl]benzamide. 

X H NMR (DMSO-d6) 6 8.73 (t, 1H, J=5Hz), 8.05 (m, 4H), 7.17-7.32 (m, 5H), 
4.73 (d, 1H, J=14Hz), 4^2 (d, 1H, J=14Hz), 3.32 (m, 2H), 2.84-3.03 (m, 2H), 2.62-2.70 
20 (m, 2H), 227 (t, 2H, J=7Hz), 2.14 (s, 6H), 1.94-2.06 (m, 2H), 1.62-1.72 (m, 2H). IR 

(KBr, cm 1 ) 3334, 1645, 1585, 1554, 1536, 1304, 1047, 859 MS (ES) m/e, 455, 453. Anal. 
Calcd for C24H30N4O3S: C, 63.41; H, 6.65; N, 12.32. Found C, 62.86; H, 6.58; N, 12.14. 
Analytical HPLC: 100% Purity. Mp(°C)=127. 

25 Example 16 

Preparation of N-(3-dimemylammopropyl)-4-[5^ 
[l.S^oxadiazol^-yllbenzamide from 4-[5<3-phenylpropylsulfanylmethyl)- 
[l,3,4]oxadiazol-2-yl]benzoic acid methyl ester 
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a) 4-[5-(3-phenyipropane-l -sulfonylmethyl)-[l,3,4]oxadiazol-2-yl]benzoic acid 
methyl ester 




C0 2 Me 

5 A solution of 4-[5-(3^henylpropylsulfanylmethyl)-[ 1 ,3,4]oxadiazol-2-yl]benzoic 

acid methyl ester (0.970 g, 2.63 mmol) and m-chloroperoxybenzoic acid (1.82 g, 5.8 
mmol) in 14 mL CH2CI2 was stirred at room temperature for 4.5 hours. The mixture was 
then quenched with 5 mL saturated aqueous solution of sodium sulfite. The mixture was 
diluted with water then extracted with CH2Q2. The organic phase was washed twice with 

1 0 H2O, once with brine, dried over sodium sulfate, filtered, concentrated to afford a solid. 
Crystallization form acetone afforded 0.733 g (70%) of 4-[5-(3-phenylpropane-l- 
sulfonylmethyl)-[l,3,4]oxadiazol~2-yl]benzoic acid methyl ester, 

'H NMR (DMSO-d6) 8 8.1 1-820 (m, 4H), 7.18-7.33 (m, 5H), 5.25 (s, 2H), 3.91 
(s, 3H), 3.38 (t, 2H, J=8Hz), 2.74 (t, 2H, J=8Hz), 2.02-2.13 (m, 2H). IR (CHC1 3 , cm" 1 ) 

15 1722, 1438, 1333, 1299, 1284, 1112. MS (ES) m/e, 401, 399. Anal. Calcd for 
C20H20N2O5S: C, 59.99; H, 5.03; N, 7.00. Found C, 59.93; H, 5.12; N, 6.95. 



b) 4-[5-(3-phenylpropane-l-sulfonyImethyl)[ 1 ,3,4]oxadiazol-2-yl]benzoic acid 




2 0 The above compound was prepared in a manner similar to that exemplified for the 

preparation of Example lc, from 4-[5-(3-phenylpropane-l-sulfonylmethyl)- 
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[l,3,4]oxadiazol-2-yl]benzoic acid methyl ester (0.667 g, 1.67 mmol) and lithium 
hydroxide (0.120 g, 5.00 mmol) to afford 0.559 g (87%) of 4-[5-(3-phenylpropane-l- 
sulfonylmethyl)[l,3,4]oxadiazol-2-yl]benzoic acid. 

^NMR (DMSO-d6) § 13.38 (bs, 1H), 8.08-8.18 (m, 4H), 7.18-7.34 (m, 5H), 
5 5,25 (s, 2H), 3.38 (t, 2H, J=8Hz), 2.75 (t, 2H, J=8Hz), 2.01-2.13 (m, 2H). 1R (KBr, cm" 1 ) 
2995, 2675, 2555, 1706, 1685, 1551, 1433, 1321, 1294, 1137, 1131, 1121, 717. MS (ES) 
m/e, 387. Anal. Calcd for C^islSfeOsS: C, 59.06; H, 4.70; N, 7.25. Found C, 58.42; H, 
4.69; N, 7.11. 

10 c) N-(3-dme1hylanmopropyl)^ 
[l,3,4]oxadiazoI-2-yl]benzamide 




The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example Id, from 4-[5-(3-phenylpropane-l- 

15 sxdfonylmethyl)[l,3,4]oxadiazol-2-yl]benzoic acid (0.550 g, 1.42 mmol), 1,1'- 

carbonyldiimidazole (0.242 g, 1.49 mmol) and 3-(dime1hylamino)propylamine (0.175 g, 
1.71 mmol) to afford the title compound as a crude mixture. Crystallization of the crude 
material from methanol:diethyl ether afforded 0.378 g (56%) of N-(3- 
dimethylammopropyl)-4-[5-(3-ph 

20 yl]benzamide. 

^NMR (DMSO-d6) 8 8.74 (t, 1H, J=5Hz), 8.05 (m, 4H), 7.18-7.34 (m, 5H), 
5.23 (s, 2H), 3.28-3.40 (m, 4H), 2.74 (t, 2H, J=8Hz), 2.27 (t, 2H, J=7Hz), 2.14 (s, 6H), 
2.02-2.10 (m, 2H), 1.63-1.72 (m, 2H). IR (KBr, cm' 1 ) 3264, 2941, 2763, 1634, 1555, 
1320, 1166, 1115, 697. MS (ES) m/e, 469. Anal. Calcd for C24H30N4O4S: C, 61.26; H, 

25 6.43; N, 11.91. Found C, 61.38; H, 6.52; N, 11.94. Mp(°C)=157. 

Example 17 
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Preparation of N<3^iimethylamm^^ 
[l,3,4]oxadiazol-2-yl]benzamide from 2-phenoxypropanol 




O 



a) (2-Bromo-l-methylethoxy)benzene 




A solution of triphenylphosphine (8.63 g, 32.9 mmol) in 94 mL CH 2 CI 2 stirring at 
room temperature was added dropwise, bromine (5.26 g, 32.9 mmol) over a twenty 
minute period. The resultant suspension was stirred at room temperature for 15 minutes 
then a solution of 2-phenoxypropanol (5.01 g, 32.9 mmol) and imidazole (2.69 g, 39.5 
10 mmol) in 70 mL CH 2 C1 2 was added over a 15 minute period. The mixture was stirred at 
room temperature for 2.5 hours then subjected to filtration. The filtrate was concentrated 
in vacuo to afford an oil. Purification by flash filtration chromatography on silica gel 
(elution with 15%EtOAc:hexane) afforded 4.80 g (68%) of (2-Bromo-l- 
methylethoxy)benzene. 

15 l HNMR (DMSO-d6) § 7.32-7,39 (m, 2H), 6.92-6.99 (m, 3H), 4.63^.72 (m, 1H), 

3.69 (ddd, 2H, J=5, 11 and 22Hz), 1.33 (d, 3H S J=6Hz). TR (CHC1 3 , cm' 1 ) 1600, 1588, 
1495, 1062. MS (ES) m/e, 214. Anal. Calcd for C 9 HnBrO: C, 50.26; H, 5.15. Found C, 
44.83; H, 4.51. 

20 b) (2-Phenoxypropylsulfanyl)acetic acid methyl ester 




A solution of methyl thioglycolate (1.64 g, 15.4 mmol) in 61 mL THF stirring at 
room temperature was added sodium hydride (0.62 g, 15.4 mmol). The mixture was 
stirred fifteen minutes before a solution of 2-bromo- 1 -methylethoxy)benzene (3.02 g, 14.0 
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mmol) in 3,0 mL THF was added. The mixture was stirred at room temperature for two 
days. The reaction mixture was diluted with 100 mL EtOAc then washed three times with 
water, brine, dried over sodium sulfate, filtered, concentrated to afford an oil. Purification 
by chromatography on silica gel (elution with a linear gradient of 10 to 25% Et 2 0:hexane) 
5 afforded 2.20 g (65%)(2-phenoxypropylsulfanyl)acetic acid methyl ester. 



l R NMR (DMSO-d6) 5 7.24-7.30 (m, 2H), 6.90-6.94 (m, 3H), 4.60-4.66 (m, 1H), 
3.61 (s, 3H), 3.45 (d, 2H, J=6Hz), 2.76 (ddd, 2H, J=6, 14, 38Hz), 1.30 (d, 3H, J=6Hz). IR 
(CHC1 3 , cm" 1 ) 1735, 1599, 1587, 1495, 1438, 1289, 1173, 1132. MS (ES) ro/e, 241. Anal. 
Calcd for Ci 2 Hi 6 0 3 S: C, 59.97; H, 6.71. Found C, 49.24; H, 5.39. 



A mixture of 2-phenoxypropylsulfanyl)acetic acid methyl ester (1.93 g, 8.0 mmol) 
and lithium hydroxide (0.577 g, 24.1 mmol) was stirred at room temperature for 5.5 

1 5 hours. The reaction mixture was quenched with concentrated HC1 (2.02 mL, 8.0 mmol), 
diluted with EtO Ac and water. The phases were separated and the aqueous phase 
extracted once with EtOAc. The combined organic phases were washed with brine, dried 
over sodium sulfate, filtered, concentrated to afford 1.22 g (67%) of (2- 
Phenoxypropylsulfanyl)acetic acid. 

20 ! H NMR (DMSO-d6) 5 7.24-7.31 (m, 2H), 6.89-6.96 (m, 3H), 4.59-4.69 (m, 1H), 

3.28-3.39 (m, 2H), 2.76-2.95 (m, 2H), 1.30 (d, 3H, J=6Hz). IR (CHC1 3 , cm" 1 ) 2982, 2931, 
1711, 1599, 1587, 1495, 1291, 1239, 1173, 1131. MS (ES) m/e, 227, 225. Anal. Calcd for 
C11H14O3S: C, 58.38; H, 6.24. Found C, 58.80; H, 6.00. 



10 



(2-Phenoxypropylsulfanyl)acetic acid 




25 d) 4-[5-(2-phenoxypropylsiilfan^ acid methyl 

ester 
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The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example lb, from (2-phenoxypropylsulfanyl)acetic acid (0.950 g, 42 nM), 
1,3-dicyclohexyIcarbodiimide (0.866 g, 4.2 mmol), and 4-(lif-tetiazole-5-yl)benzoic acid 
5 methyl ester (0.857 g, 4.2 mmol) to afford the title compound as a crude mixture. 
Purification three times by radial chromatography on silica gel (elution with 50% 
EtOAc:hexane) afforded 0.631 g (39%) of 4-[5-(2-phenoxypropyl sulfanylmethyl)- 
[l,3,4]oxadiazol-2-yl]benzoic acid methyl ester as an oil that slowly crystallized out 

l HNMR (DMSO-d6) 8 8.07-8.16 (m, 4H), 720-7.27 (m, 2H), 6.86-6.94 (m, 3H), 
10 4.62-4.68 (m, 1H), 4.16-4.27 (m, 2H), 3.91 (s, 3H), 2.89-2.95 (m, 2H), 1.29 (d, 2H, 
J=6Hz). 

MS (ES) m/e, 385. AnaL Calcd for C20H20N2O4S: C, 62.48; H, 5.24; N, 7.29. Found C, 
62.25; H, 5,00; N, 6.71. 

15 e) 4-[5-(2-phenoxypropylsuffanylmethyl)-[l,3,4]oxadiazol-2-yl]benzo acid 




The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 17c, from 4-[5-(2-phenoxypmpylsulfanylmethyl> 
[l,3,4]oxadiazol-2-yl]benzoic acid methyl ester (0.611 g, 1.59 mmol) and lithium 
2 0 hydroxide (0.1 14 g, 4.76 mmol) to afford 0.573 g (97%) of 4-[5-(2- 
phenoxypropylsulfanylmethyl)-[l ,3,4]oxadiazol-2-yl]benzoic acid. 

*H NMR (DMSO-d6) 813.35 (bs, 1H) 8.04-8.14 (m, 4H), 7.21-7.30 (m, 3H), 6.87- 
6.94 (m, 3H), 4.58-4.71 (m, 2H), 4.16-4.27 (m, 2H), 2.88-3.00 (m, 2H), 1.29 (d, 3H, 
J=6Hz). IR (CHC1 3 , cm -1 ) 1700, 1587, 1495, 1240. MS (ES) m/e, 371, 369. 
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f) N-(3-dimethylaminopropyl)^ 
sulfanylmethyl)-[l,3,4]oxadia^ 




The above compound was prepared in a maimer similar to that exemplified for the 



5 preparation of Example Id, from 4-[5^2-phenoxypropylsiilfanylmethyl)-[l,3,4]oxadiazol- 
2-yl]benzoic acid (0.541 g, 1.46 mmol), l,r-carbonyldiimidazole (0.249 g, 1.53 mmol) 
and 3-(dimethylamino)propylamine (0.157 g, 1.53 mmol) to afford the title compound as 
a crude material. Purification by silica gel radial chromatography (elution with 10% 2M 
NH 3 in MeOH:CH 2 Cl 2 ) followed by treatment of the isolated material with oxalic acid in 

10 acetone afforded the oxalate salt of N-(3-dimethylaiiiinopropyl)-4-[5-(2-phenoxy 
propylsulfanylmethyl)-[l,3,4]oxadiazol-2-yl]benzamide. 

*H NMR (DMSO-d6) 5 8.85 (t, 1H, J=6Hz), 8.04 (s, 4H), 7.18-7.27 (m, 2H), 6.87- 
6.93 (m, 3H), 4.63-4.69 (m, 1H), 4.16-4.27 (m, 2H), 3.32-3.39 (q, 2H, J=6Hz), 3.00-3.10 
(m, 2H), 2.87-2.98 (m, 2H), 2.75 (s, 6H), 1.86-1.95 (m, 2B), 1.29 (d, 2H, J=6Hz). IR 

15 (CHC1 3 > cm" 1 ) 3009, 1778, 1656, 1599, 1586, 1495, 1302, 1239, 1012. MS (ES) m/e, 455, 
453. Anal. Calcd for C24H30N4O3SC2H2O4: C, 57.34; H, 5.92, N, 10.29. Found C, 56.92; 
H, 5.81; N, 10.22. Mp(°C)=117. 

Example 18 

2 0 Preparation of N-(3-dimethylaminopropyl)-4^[5-(l -methyl-2- 

phenoxyethylsaiffanylmel^ from l-phenoxy-2- 

propanol 




or 




CH 3 



O 
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a) (2-bromopropoxy)benzene 




The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 17a, from l-phenoxy-2-propanol (7.01 g, 46.1 mmol)(containing 
5 approximately 10% 2-phenoxypropanol), triphenylphosphine (12.08 g, 46.1 mmol), 
bromine (7 36 g, 46.1mM) and imidazole (3.76 g, 55.3 mmol) to afford 9.23 g (93%) of 
(2-bromopropoxy)benzene as an oil which is contaminated with approximately 10% (2- 
bromo- 1 -methylethoxy)benzene. 

'HNMR (DMSO-d6) § 726-7.33 (m, 2H), 6.92-6.98 (m, 3H), 4.47-4.56 (m, 1H), 
10 4. 13-4.24 (m, 2H), 1.72 (d, 3H, J=7Hz). IR (CHa 3> cm 1 ) 15600, 1588, 1497, 1244, 
1035. MS (ES) m/e, 216, 214. Anal. Calcd for C9H11B1O: C, 50.26; H, 5.15. Found C, 
41.53; H, 4.64. 



b) (l-Methyl-2-phenoxyethylsulfanyl)acetic acid methyl ester 




The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 17b, from (2-bromopropoxy)benzene (3.90 g, 18.1 mmol), 
methylthioglycolate (2.12 g, 19.9 mmol), and sodium hydride (0.798 g, 19.9 mmol) to 
afford 2.30 g (53%) of (l-Methyl-2-phenoxyethylsulfanyl) acetic acid methyl ester as an 
20 oil. 

*H NMR (DMSO-d6) 8 7.25-7.32 (m, 2H), 6.90-6.96 (m, 3H), 4.10 (dd, 1H, 
J=6,10Hz), 3.94 (dd, 1H, J-7, 10Hz), 3.44-3.62 (m, 5H), 3.24-3.31 (m, 1H), 1.29 (d, 3H, 
J=7Hz). IR (CHCI3, cm" 1 ) 1735, 1600, 1497, 1289, 1243. MS (ES) m/e, 241. Anal. Calcd 
for C12H16O3S: C, 59.97; H, 6.71. Found C, 59.61; H, 6.63. 

25 

c) (l-Methyl-2^>henoxyethylsulfanyl)acetic acid 
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CH 3 

The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 17c, from (l-Me%l-2-phenoxyemylsiilfanyl)acetic acid methyl 
ester (2.01 g, 8.36 mmol) and limium hydroxide (0.601 g, 25.1 mmol) to afford 1.84 g 
5 (97%) of (l-Methyl-2-phenoxyemylsulfanyl)acetic acid as an oil. 

J H NMR. (DMSO-d6) 8 12.51 (bs, 1H), 7.24-7.32 (m, 2H), 6.90-6.95 (m, 3H), 
4.1 1 (dd, 1H, J=5, 10Hz), 3.93 (dd, 1H, J=7, 10Hz), 3.23-3.48 (m, 3H), 1.33 (d, 3H, 
J=llHz). TR (CHC1 3 , cm' 1 ) 3010, 1712, 1600, 1587, 1497, 1300, 1291, 1243. MS (ES) 
m/e, 225. Anal. Calcd for CuHuQsS: C, 58.38; H, 6.24. Found C, 58.34; H, 6.08. 

10 

d) 4-[5-(l-memyl-2-phenoxye1hylsul£m^^ acid 
methyl ester 




The above compound was prepared in a manner similar to that exemplified for the 
15 preparation of Example lb, from (l-MemyI-2-phenoxyemylsulfanyl)acetic acid (1.44 g, 
6.4 nM), 1,3-dicyclohexylcarbodiimide (1.31 g, 6.4 mmol), and 4-(l#-tetrazole-5- 
yl)benzoic acid methyl ester (1.30 g, 6.4 mmol) to afford the title compound as a crude 
mixture. Purification by radial chromatography on silica gel (elution with 50% 
EtOAcmexane) afforded 1.21 g (49%) of 4-[5-(l-memyl-2-phenoxyemylsulfanylmethyl)- 
2 0 [l,3,4]oxadiazol-2-yl]benzoic acid methyl ester as an oil that crystallizes out. 

l H NMR (DMSO-d6) 5 8.07-8.16 (m, 4H), 7.20-7.31 (m, 2H), 6.89-6.96 (m, 3H), 
429 (m, 2H), 4.11-4.15 (m, 1H), 4.00 (dd, 1H, J=7, 10Hz), 3.91 (s, 3H), 321-3.33 (m, 
1H), 1.33 (d, 3H, J=7Hz). MS (ES) m/e, 385, 383. Anal. Calcd for CaoH^C^S: C, 
62.48; H, 5.24, N, 729. Found C, 63.52; H, 5.95; N, 6.91. 
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e) 4-[5<l-methyI-2-phenoxyethylsulfanyta acid 




The above compound was prepared in a maimer similar to that exemplified for the 
preparation of Example 17c, jfrom4-[5-(l-me1hyl-2-phenoxyetliylsulfanylmethyl)- 
[l,3,4]oxadiazol-2-yl]benzoic acid methyl ester (1.19 g, 3.1 mmol), and lithium hydroxide 
(0.222 g, 9.3 mmol) to afford 1.06 g (92%) of (4-[5-(l-methyl-2- 
phenoxyethylsulfanylme%l)-[13,4]oxadiazol-2-yl]benzoic acid as a solid. 

l K NMR (DMSO-d6) 6 13.36 (bs, 1H), 8.05-8.14 (M, 4h), 7.20-7.28 (m, 2H), 
6.88-6.96 (m, 3H), 4.22-4.37 (m, 2H), 4.13 (dd, 1H, J=6, 10Hz), 4.00 (dd, 1H, J=6,10Hz), 
3.25-3.37 (m, 1H), 1.34 (d, 3H, J=7Hz). IR (CHCI3, cm" 1 ) 3010, 2934, 2859, 1700, 
1600,1587, 1497, 1286, 1266, 1242. MS (ES) m/e, 371, 369. 

f) N-(3-dimethylammopropyl)^ 
[1 ,3,4] oxadiazol-2-yl]benzamide 




O 



The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example Id, from 4-[5-(l-methyl-2-phenoxyethyIsulfanylmethyl)- 
[l,3,4]oxadiazol-2-yl]benzoic acid (1.04 g, 2.8 mmol), l,r-carbonyldiimidazole (0.477 g, 
2.9 mmol) and 3-(dimethylamino)propylamine (0.301 g, 2.9 mmol) to afford the title 
compound as a crude mixture. Purification by radial chromatography on silica gel (elution 
with 10% 2M NH3 in MeOH:CH 2 Cl2) followed by crystallization with EtOH:Et20 
afforded 0.404 g (32%) of N-(3-dimethylamino propyl)-4-[5-(l-methyl-2- 
phenoxyethy!sulfanylmethyl)-[l^ 
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l H NMR pMSO-d6) 5 8.72 (t, 1H, J=5Hz), 7.99-8.06 (m, 4H), 7.23-7.28 (m, 
2H), 6.89-6.94 (m, 3H), 4.22-437 (m, 2H), 4.14 (dd, 1H, J=6 and 10Hz), 4.01 (dd, 1H, 
J=7 and 10Hz), 3.27-3.38 (m, 4H), 2.27 (t, 2H, J=7Hz), 2.14 (s, 6H), L62-1.72 (m, 2H), 
1.33 (d, 3H, J=7Hz). IR (CHC1 3 , cm" 1 ) 307, 2951, 2827, 1652, 1585, 1550, 1496, 1243, 
5 1012. MS (ES) m/e, 455, 453. Anal. Calcd for C24H30N4O3S: C, 63.41; H, 6.65, N, 12.32. 
Found C, 63.57; H, 6.62; N, 12.28. Mp(°C)==84- 

Example 19 

Preparation of 3 — {4-[5-l,l-dimethyl-2-phenoxyethyl 
10 sulfanylmethyl)-[l,3,4]oxadiazol-2-yl]phenoxy}propyl) 
dimefhylainine from isobutylene sulfide 




a) (1, l-dimethyl-2-phenoxyethylsulfanyl) acetic acid methyl ester 

X 
H 3 C CH 3 

15 A suspension of sodium hydride (0.416 g, 10.4 mmol) (washed twice with hexane) 

in 30 mL THF stirring at room temperature was added dropwise a solution of phenol 
(0.978 g, 10.4 mmol) in 3.5 mL THF. The resultant solution was added to a suspension of 
chloro(triphenylphosphine)gold (5.14 g, 10.4 mmol) in 30 mL THF over an 80 minute 
period. The temperature of the mixture was maintained between -30 °C and 10 °C (dry 

2 0 ice/CH 3 CN) during the addition of the sodium phenolate. The reaction was then stirred at 
room temperature for 3.5 hours before isobutylene sulfide (0.962 g, 10.9 mmol) was 
added. The reaction continued stirring at room temperature for approximately 4 hours 
then methyl boromacetate (1.75 g, 11.4 mmol) was added. The reaction was stirred 
overnight at room temperature. The suspension was treated with Celite, filtered through a 

25 pad of Celite and rinsed with diethyl ether. The filtrate was concentrated to an oil which 
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slowly turns into a suspension. The suspension was diluted with hexane, filtered and the 
filtrate concentrated to a yellow oil. Purification by chromatography on silica gel (elution 
with CH 2 C1 2 ) afforded 1.66 g (54%) of (l,l-dimethyl-2-phenoxyethylsulfanyl) acetic acid 
methyl ester a yellow oil. 

l H NMR (DMSO-d6) 8 7.26-7.31 (m, 2h), 6.91-6.96 (m, 3H), 3.91 (s, 2H), 3.57 
(s, 3H), 3.51 (s, 2H), 1.35 (s, 6H). 

IRCCHClj, cm" 1 ) 3004, 2954, 2932, 2869, 1736, 1600, 1498, 1466, 1290, 1245, 1172, 
1135. MS (ES) m/e, 255. Anal. Calcd for C3H18O3S: C, 61.39; H, 7.13. Found C, 61.40; 
H, 7.17. 



b) (l,l-dimethyl-2-phenoxyethylsulfanyl) acetic acid 




H 3 C CH 3 



The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 7b, from l,l-dimethyl-2-phenoxyetbylsulfanyl) acetic acid methyl 
ester (L85 g, 7.3 mmol), lithium hydroxide (0.522 g, 21.8 mmol) to afford 1 .28 g (73%) 
of (l,l-dimethyl-2-phenoxyethyl sulfanyl) acetic acid as an oil. 

l H NMR (DMSOd6) $ 7.25-731 (m, 2H), 6.91-6.95 (m, 3H), 3.92 (s, 2H), 3.40 
(s, 2H), 1.35 (s, 6H).IR (CHC1 3 , cm" 1 ) 2969, 2930, 2871, 1713, 1600, 1587, 1498, 1466, 
1301, 1291, 1245, 1173. MS (ES) m/e, 240, 239. Anal. Calcd for Ci 2 Hi 6 OjS: C, 59.97; H, 
6.71. Found C, 43.43; H, 4.94. 

c) 4-Hydroxybenzoic acid-N-[2-(l,l-Kliniethyl-2-phenoxyethyl 
sulfanyl)acetyl]hydrazide 




A solution of (l,l-dimethyl-2-phenoxyetbylsulfanyl) acetic acid (1.19 g, 4.95 
mmol) and 2-ethoxy- 1 -ethoxycarbonyl- 1 ^-dihydroquinoline (122 g, 4.95 mmol)in 25 mL 
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CH 3 CN and 6 mL THF was stirred at room temperature for 1 hour. The mixture was then 
treated with 4-hydroxybenzoic hydrazide (0.753 g, 4.95mM). The suspension was stirred 
at room temperature for 28 hours. The suspension was filtered, insolubles rinsed with 
CH 3 GN and the filtrate concentrated to an oil. Purification by chromatography on silica 
5 gel (elution with 50% EtOAc:hexane followed by 75%EtOAc ihexane) afforded 0.910 
g(49%) of 4-Hydroxybenzoic acid-N~[2-(l 5 l-dimethyl-2- 
phenoxyethylsulfanyl)acetyl]hydra2dde as a white foam. 

l H NMR (DMSO-d6) S 9.9840.15 (m, 2H), 7.75 (d, 2H, J=9Hz), 7.25-7.31 (m, 
2H), 6.91-7.00 (m, 3H), 6.81 (d, 2H, J=9Hz), 3.96 (s, 2H), 3.40 (s, 2H), 1.39 (s, 6H). 
10 IR(CHC1 3 , cm" 1 ) 1685, 1632, 1610, 1600, 1588, 1498, 1467, 1456, 1245, 1172. MS (ES) 
m/e, 375, 373. Anal. Calcd for C19H22N2O4S: C, 60.94; H, 5.92, N, 7.48. Found C, 60.76; 
H,5.91;N, 7.24. 

d) 4-[5~l,l -dimethyl-2-phenoxyethylsulfanylmethyl)-[l,3,^ 
15 oxadiazol-2-yl]phenol 



A mixture of 4-Hydroxybenzoic acid-N-[2-(l,l-dimethyl-2- 
phenoxyethylsulfanyl)acetyl]hydrazide (0.860 g, 2.3 mmol), triphenylphosphine (1.21 g, 
4.6 mmol), triethyl amine (0.837 g, 8.3 mmol) and carbon tetrachloride (1.45 g, 8.3 

2 0 mmol) in 24 mL CH3CN was stirred at room temperature for 6.25 hours. The mixture was 
then concentrated to an oil. The oil was dissolved into EtOAc and washed three times 
with water and once with brine. The organic phase was dried over sodium sulfate, filtered, 
concentrated in vacuo to afford an oil. Purification by silica gel chromatography (elution 
with a linear gradient of 0 to 5% methanolrCHCk over a twenty minute period) afforded 

25 4-[5-l,l-dmethyl-2-phenoxyeth^^ 

triphenylphosphine oxide as an oil that slowly crystallizes out. The mixture was duiluted 
with diethyl ether then filtered. The filtrate was concentrated to an oil. Purification by 
slicia gel radial chromatography (elution with 50% Et20:hexane) followed by 
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crystallization fiom MeOH:Et 2 0 afforded 0.499 g (61%) of 4-[5-l,l-dimethyl-2- 
phenoxyethylsulfanylmethyi)-[l^ 

l H NMR (DMSOd6) 5 10.30 (bs, 1H), 7.76 (m, 2H), 7.73 (m, 2H), 7.21-7.28 (m, 
2H), 6.90-6.94 (m, 3H), 4.23 (s, 2H), 3.96 (s, 2H), 1.40 (s, 6H). IR (KBr^cm 1 ) 3158, 1610, 
5 1598, 1588, 1499, 1467, 1286, 1244, 1 173, 757. MS (ES) m/e, 357, 355. Anal. Calcd for 
C13H20N2O3S: C, 64.02; H, 5.66; N, 7.86. Found C, 63.91; H, 5.65; N, 7.77. 

e) 3-{4-[5-l,l-dimethyl-2-phenoxyethy^ [l,3,4]oxadiazol-2- 
yl]phenoxy}propyl)dimethylamine 




10 

To a solution of 4-[5-l,l-dimethyl-2-phenoxyethylsulfanylm^ 
[l,3,4]oxadiazol-2-yl]phenol (0.205 g, 1.3 mmol) in 16.4 mL DMF stirring at room 
temperature was added sodium hydride (0.109 g, 2.7 mmol). The mixture was stirred 5 
minutes then 3-chloro-N,N-dimethylpropyl amine hydrochloride (0.205 g, 1.3 mmol) was 

1 5 added. The reaction was heated at 100 °C for 1 .45 hours. After cooling to room 

temperature, the mixture was diluted with 50% EtOAc:hexane and 50% brine:H 2 0. The 
phases were separated and the aqueous phase was extracted with 50% EtOAcrhexane. The 
combined organic phases were washed with 50% brinerKbO the brine. The organic phase 
was dried over sodium sulfate, filtered, concentrated to afford 0.533 g an oiL The oil was 

2 0 dissolved into diethyl ether. To this solution was added dropwise a solution of EtOH in 
Et 2 0 that was treated with 0.103 mL acetyl chloride. The resultant precipitate was 
collected by filtration to afford 0.154 g (27%) of 3— {4-[5-l,l-dimethyl-2- 
phenoxyethylsulfanylmethy^ 
the hydrochloride salt. 

25 *H NMR (DMSO-d6) $ 7.86-7.88 (m, 2H), 7.210-7.28 (m, 2H), 7.10-7.15 (m, 

2H), 6.90.-6.94 (m, 3H), 4.25 (s, 2H), 4.16 (t, 2H, J=6Hz), 3.96 (s, 2H), 3.19-3.24 (m, 
2H), 2.79 (s, 6H), 2.13-222 (m, 2H), 1.40 (s, 6H). IR (CHCI3, cm" 1 ) 2970, 1615, 1500, 
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1245, 1224, 1175. MS (ES) m/e, 442. Anal. Calcd for C24H31N3O3SHCI: C, 60.30; H, 
6.75; N, 8.79. Found C, 59.96; H, 6.59; N, 8.64. Mp(°C>=134. 

Example 20 
Preparation of l-{5-[4-(3-Dimethylaminop 

phenoxybutan-2-ol from 3-Oxo-5-phenoxypentanoic acid ethyl ester 




a) 3-hydroxy-5-phenoxypentanoic acid ethyl ester 

)H 




C0 2 Et 

10 A solution of 3-Oxo-5-phenoxypentanoic acid ethyl ester 910.23 g, 43.3 mmol) in 

122 mL EtOH and sodium borohydride (0.573 g, 15.2 mmol) was stirred at room 
temperature for 2.0 hours. The mixture was then treated with H2O and reduced in volume. 
EtOAc and IN HC1 were added, phases separated and the organic phase was washed with 
brine, dried over sodium sulfate, filtered, concentrated to afford an oil. Purification by 

15 HPLC on silica gel (elution with a linear gradient of 20 to 35% EtOAc:hexane over a 30 
minute period) afforded 6.55 g (63%) of 3-hydroxy-5-phenoxypentanoic acid ethyl ester 
as an oil. 

! H NMR (DMSO-d6) 5 7.24-7.31 (m, 2H), 6.88-6.93 (m, 3H), 4.90 (d, 1H, 
J=6Hz), 3.94-4.11 (m, 5H), 2,50 (dd, 1H, J=5 and 15Hz), 2.37 (dd, 1H, J=8 and 15Hz), 
20 1.71-1.88 (m, 2H), 1.18 (t, 3H, J=7Hz). IR (CHCI3, cm" 1 ) 3554, 3003, 2983, 2932, 1718, 
1600, 1498, 1470, 1301, 1245, 1173. MS (ES) m/e, 239. Anal. Calcd for Q3H18O4: C, 
65.53; H, 7.61. Found C, 65.32; H, 7.42. 

b) 3-hydroxy-5-phenoxypentanoic acid 
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The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 8b, from 3-hydroxy-5-phenoxypentanoic acid ethyl ester (635 g, 
26.6 mmol) and lithium hydroxide 1.91 g, 79.9 mmol) to afford 5.08 g (91%) of 3- 
5 hydroxy-5-phenoxypentanoic acid as a white solid. 

! HNMR (DMSO-d6) 8 7.24-7.31 (m, 2H), 6.88-6.94 (m, 3H), 3.94-4.09 (m, 3H), 
2.41 (dd, 1H, J=5, 15Hz), 2.30 (dd, 1H, J=8, 15Hz), 1.65-1.93 (m, 2H). IR (CHC1 3 , cm"') 
3516, 3028, 2952, 2932, 2883, 1710, 1600, 1498, 1423, 1244, 1230, 1173. MS (ES) m/e, 
21 1, 209. Anal. Calcd for C u Hi 4 0 4 : C, 62.85; H, 6.71. Found C, 63.03; H, 6.59. 

10 

c) 4-Hydroxybenzoic acid-N-(3-hydT0xy-5-phenoxypentanoyl)hydrazide 




The above compound was prepared in a manner similar to that exemplified for die 
preparation of Example 19c, from 3-hydroxy-5-phenoxypentanoic acid (2.35 g, 8.0 

15 mmol), 2-emoxy-l-emoxycarbonyl-l^-d^ydroqumoline (1.97 g, 8.0 mmol) and 4- 
hydroxybenzoic hydrazide (1.21 g, 8.0 mmol) to affoid 2.33 g (85%) of 4- 
Hydroxybenzoic acid-N-(3-hydroxy-5-phenoxy 
pentanoyl)hydrazide as a solid. 

'HNMR (DMSO-d6) 5 10.07 (bs, 2H), 9.77 (bs, 1H), 7.74 (d, 2H, J=9Hz), 7.22- 

20 7.31 (m, 2H), 6.89-6.95 (m, 3H), 6.89-6^5 (m, 3H), 6.80 (d, 2HJ=9Hz), 4.84 (d, 1H, 
J=5Hz), 4.01-4.16 (m, 3H), 2.29-2.43 (m, 2H), 1.89-2.02 (m, 1H), 1.68-1.82 (m, 1H). IR 
(KBr, cm' 1 ) 3413, 3207, 2949, 2875, 1661, 1601, 1579, 1475, 1469, 1244, 1056, 835. MS 
(ES) m/e, 345343. Anal. Calcd for C18H20N2O5: C, 62.78; H, 5.85, N, 8.13. Found C, 
62.68; H, 5.83; N, 8.26. 

25 

d) 4-[5-(2-Hydroxy-4-phenoxybutyl>[13,4]oxadiazol-2-yl]phenol 
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To a heavy suspension of 4-Hydroxybenzoic acid-N-(3-hydroxy-5- 
pheooxypentanoyl)hydrazide (0.900 g, 2.6 mmol) in 6 mL chlorobenzene stirring at room 
temperature was added 1,1,3,3-hexamemyldisilazane (1.31 g, 8.1 mmol) Mowed by 
5 trifluoromethane sulfonic acid (0.392 g, 2.6 mmol). The mixture was then heated at 
120 D C for 6 hours. After cooling to room temperature the suspension was filtered. The 
filtrate was treated with methanol then concentrated to an oil. The oil was dissolved into 
EtOAc and washed twice with 5N HC1. The aqueous phases were combined then 
extracted twice with EtOAc. The organic phases were combined, dried over sodium 

10 sulfate, filtered and concentrated to afford an oil. Purification by chromatography on silica 
gel (elution with 50% EtOAc:hexane) afforded 0.280g (33%) of 4-[5-(2-Hydroxy-4- 
phenoxybutyl)-[l,3,4]oxadiazol-2-yl]phenol as a solid. 

'H NMR (DMSO-d6) § 10.24 (bs, 1H), 7.78-7.82 (m, 2H), 7.24-7.31 (m, 2H), 
6.89-6.96 (m, 5H), 5.14 (d, 1H, J=6Hz), 4.02-4.21 (m, 3H), 3.11 (dd, 1H, J=5, 15Hz), 

15 2.99 (dd, 1H, J=8, 15Hz), 1.74-2.05 (m, 2H). IR (CHC1 3 , cm' 1 ) 3204, 1617, 1599, 1587, 
1501, 1473, 1279, 1244, 1173, 844, 754, 739. MS (ES) m/e, 327. Anal. Calcd for 
C I8 Hi8N 2 0 4 : C, 66.25; H, 5.56; N, 8.58. Found C, 60.90; H, 4.97; N, 6.95. 

e) l-{5-[4-(3-Dimefoylanim^^ 
20 phenoxybutan-2-ol 




The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 19d, from 4-[5-(2-Hydroxy-4-phenoxybutyl)-[U,4]oxadiazol-2- 
yl]phenol (0.260 g 0.8 mmol), sodium hydride (0.064g, 1.6 mmol) and 3-chloro-N,N- 
2 5 dimethylpropyl amine hydrochloride (0.126 g, 0.8 mmol) to afford the title compound as a 
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crude mixture. Purification by chromatography on silica gel (ehition with 10% 2M NH3 in 
MeOH:Et 2 0) followed by crystallization from MeOH:Et20 afforded 0.129 g (39%) of 1- 
{5-[4^3-Dimethyiamm^ 

! H NMR (DMSOd6) 6 7.88-7.91 (m, 2H), 7.24-7.30 (m, 2H), 7.12 (d, 2H, 
5 J=9Hz), 6.89-6.95 (m, 3H), 5.15 (d, 1H, J=6Hz), 4.07-421 (m, 5H), 3.12 (dd, 1H, 
J=5,15Hz), 3.00 (dd, 1H, J=8, 15Hz), 2.35 (t, 2H, J=7Hz), 2.14 (s, 6H), 1.77-2.05 (m, 
4H). 1R (CHCI3, cm" 1 ) 3535, 3019, 2953, 2825, 2777, 1614, 1500, 1470, 1255, 1174. MS 
(ES) m/e, 412. Anal. Calcd for C23H29N3O4: C, 67.13; H, 7.10, N, 1021. Found C, 66.98; 
H, 6.96; N, 10.19. Mp(°C>=93. 

10 

Example 21 

Preparation of Dimethyl-(3-{4-[5-(5-phenoxypent-l-enyl)-[13 a 4]-oxadiazol-2- 
yl]phenoxy}propyl)amine from 4-Phenoxybutan-l-01 




15 a) 6-Phenoxyhex-2-enoic acid ethyl ester 




To a solution of oxalyi chloride (5.39 g, 42.5 mmol) in 500 mL CH 2 C1 2 at -78°C 
was added dimethyl sulfoxide (6.64 g, 85.0 mmol). The reaction was stirred 10 minutes 
before a solution of 4-Phenoxybutan-l-01 (6.42 g, 38.6 mmol) in 40 mL CH 2 C] 2 was 

2 0 added dropwise over a 25 minute period. The reaction was continued stirring at -78 °C 
for 30 minutes before triethylamine (19.54 g, 193.1 mmol) was added. The cooling bath 
was removed allowing the reaction to gradually warm to room temperature. Upon 
warming, at approximately -40°C (carboethoxymethyl«ie)triphenylphosphorane was 
added directly followed by 250 mL CH 2 Clz. The resultant solution was stirred 

2 5 approximately 1 8 hours at room temperature before being concentrated to an oil. 
Treatment of the oil with diethyl ether followed by sonication resulted in crystal 
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formation. Crystals were collected by filtration and discarded. The filtrate was 
concentrated to an oil and the above process was repeated to remove additional 
triphenylphosphine oxide. Purification by chromatography on silica gel (elution with 
10% Et 2 0:hexane) afforded 7.05 g (78%) of fra?LS-6-Phenoxyhex-2-enoic acid ethyl ester 
5 and 0.520 g (6%) of cw-6-Phenoxyhex-2-enoic acid ethyl ester as oils. 

l HNMR (DMSO-d6) 8 7.24-7.31 (m, 2H), 6.89-7.00 (m, 4H), 5.88 (dt, 1H, J-l 
and 15Hz), 4.10 (q, 2H, J=7Hz), 3.96 (t, 2H, J=6Hz), 2.36 (ddd, 2H, J=l, 7 and 16Hz), 
1.82-1.92 (m, 2H), 1.20 (t, 3H, J=7Hz). IR (CHCfe, cm" 1 ) 1711, 1600, 1498, 1277, 1246, 
1172, 1041. MS (ES) m/e, 235. Anal. Calcd for C l4 Hi 8 0 3 : C, 71.77; H, 7.74. Found C, 
10 71.30; H, 7.73. 

b) frans-6-Phenoxyhex-2-enoic acid 




A solution of frafts-6-Phenoxyhex-2-enoic acid ethyl ester (225 g, 9.6 mmol) in 
15 48 mL acetone and 48 mL IN lithium hydroxide was stirred at room temperature for 2.5 
hours. The mixture was then quenched with 4.14 mL concentrated HC1, reduced in 
volume and set aside at 5 °C to allow for crystal formation. Collection of the crystals by 
filtration afforded 1.43 g (72%) of frtf7tf-6-phenoxyhex-2-enoic acid. 

] H NMR (DMSO-d6) S 12.10 (bs, 1H), 7.24-7.31 (m, 2H), 6.83-6.93 (m, 4H), 
20 5.77-5.83 (m, 1H), 3.96 (t, 2H, J=6Hz), 2.30-2.38 (m, 2H), 1.81-1.91 (m, 2H). IR (KBr, 
crn *) 3441, 2942, 1693, 1642, 1291, 1252, 1242, 758. MS (ES) m/e, 205. Anal. Calcd for 
C12H14O3: C, 69.89; H, 6.84. Found C, 70.02; H, 7.06. 

c) 4-Hydroxybenzoic acid-N-(6-phenoxyhex-2-enoyl)hydrazide 




The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 19c, from *ra/w-6-phenoxyhex-2-^noic acid (1.30 g, 6.3 mmol), 
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2-ethoxy-l -ethoxycarbonyl-1 ^-dihydroquinoline (1.56 g, 6.3 mmol) and 4- 
hydroxybenzoic hydrazide (0.959 g, 6.3 mmol) to afford the title compound as a crude 
mixture. Purification by crystallization (MeOH:Et 2 0) afforded 1.05 g (49%) of 4- 
Hydroxybenzoic acid-N-{6^)henox)iiex-2-enoyl)hydrazide. 
5 *H NMR (DMSO-d6) $ 10.09 (bs, 2H), 9.87 (bs, 1H), 7.74 (d, 2H, J=9Hz), 7.22- 

7.32 (m, 2H), 6.89-6.95 (m, 3H), 6.76-6.86 (rn, 3H), 6.02-6.07 (m, 1H), 3.99 (t, 2H, 
J=6Hz), 2.35 (q, 2H, J=7Hz), 1.88 (m, 2H). IR (KBr, cm" 1 ) 3284, 3210, 3007, 1693, 1618, 
1610, 1600, 1585, 1518, 1492, 1291, 1245, 1173, 937, 758. MS (ES) m/e, 341, 339. Anal. 
Calcd for C19H20N2O4: C, 67.05; H, 5.92; N, 8.23. Found C, 66.90; H, 6.03; N, 8.57. 

10 

d) 4-[5-(5-phenoxypent-l-enyl)-[l J 3,4]oxadiazol-2-yl]phenol 




The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 19d, from 4-Hydroxybenzoic acid-N-(6-phenoxyhex-2- 

15 enoyl)hydrazide (0.915 g, 2.7 mmol),triphenylphosphine (1.41 g, 5.4 mmol), triethyl 

amine (0.544 g, 5.4 mmol) and carbon tetrabromide (1 .78 g, 5.4 mmol) to afford the title 
compound as a crude mixture. Crystallization of this material from EtOAc afforded 0.224 
g (26%) of 4-[5-(5-phenoxypent-l-enyl)-[l,3,4]oxadiazol-2-yl]phenol. 

X HNMR (DMSO-d6) 8 10.31 (bs, 1H), 7.84-7.89 (m, 2H), 7.25-7.31 (m, 2H), 

20 6.89-6.99 (m, 6H), 6.54-6.59 (m, 1H), 4.03 (t, 2H, J=6Hz), 2.45-2.50 (m, 2H), 1.91-2.00 
(m, 2H). IR (KBr, cm" 1 ) 2945, 2612, 1656, 1588, 1441, 1288, 1243, 1173, 1034, 845. MS 
(ES) m/e, 323, 321. Anal. Calcd for C^isNiOa: C, 70.79; H, 5.63; N, 8.64. Found C, 
70.70; H, 5.78; N, 8.64. 



25 e) Dimethyl-(3-{4-[5-(5-phenoxypent-l-enyl>[l,3 3 4]-oxadiazol-2- 
yl]phenoxy}propyl)amine from 4-Phenoxybutan-l-01 



WO 03/097047 



PCT/US03/12123 



418- 




A suspension of 4-[5-(5-phenoxypent-l-enyl>[l,3,4]oxadiazol-2-yl]phenol (0.207 
g 0.6 mmol), cesium carbonate (0.41 8g, 1.3 ramol) and 3-chloro-N,N-dimethylpropyl 
amine hydrochloride (0.102 g, 0.6 mmol) in 8.5 mL DMF was heated at 90 °C for 3.5 
5 hours. After cooling to room temperature the reaction was diluted with water then 

extracted three times with EtOAc. The organic phases were combined, washed with brine 
then concentrated an oil. Purification by radial chromatography on silica gel (elution with 
10% 2M NEB in MeOH:CHCl 3 ) afforded 0.153 g of the title compound as an oil. 
Treatment of the oil, dissolved in acetone, with oxalic acid afforded 0.147 g (46%) of the 

1 0 oxalate salt of dime1hyl-(3-{4-[5-(5-phenoxypent-l-enyl)-[l,3,4]-oxadiazol-2-- 
yl]phenoxy}propyl)amine. 

! H NMR (DMSO-d6) $ 7.97 (d, 2H, J=9Hz), 7.23-7.31 (m, 2H), 7.15 (d, 2H, 
J=9Hz), 6.90-7.03 (m, 4H), 6.56-6.62 (m, 1H), 4.15 (t, 2H, J=6Hz), 4.01-4.05 (m, 2H), 
2.76 (s, 6H), 2.04-2.17 (m, 2H), 1.87-1.99 (m, 2H). IR (CHCI3, cm" 1 ) 1776, 1658, 1609, 

15 1493, 1471, 1255, 1 172. MS (ES) m/e, 408. Anal. Calcd for C24H29N3O3C2H2O4: C, 
62.77; H, 6.28, N, 8.45. Found C, 62.47; H, 6.26; N, 8.32. Mp(°C)=163. 



Example 22 

Preparation of Dimethyl(3- {4-[5-(5-phenoxypent-2-enyl)-[l,3,4]oxadiazol-2- 
2 0 yl]phenoxy} propylamine from Hex-3-enedioic acid monomethyl ester 




a) 6-Hydroxyhex-3-enoic acid methyl ester 
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To a solution of hex-3-enedioic acid monomethyl ester (8.49 g, 53.7 mmol) in 23 
mL THF at -10 D C was added a 1.0 M solution ofborane in THF over a 140 minute 
period. The resultant suspension was stirred at room temperature approximately 24 hours. 
Next, the mixture was treated with 1:1 Acetic acid:H 2 0 then concentrated to an oil. The 
5 oil was added dropwise to a 100 mL saturated solution of sodium bicarbonate. This 
mixture was extracted with EtOAc. The organic phase was washed twice with the 
saturated solution of sodium bicarbonate. The combined aqueous phases were acidified 
with 5N HC1 then extracted three times with EtOAc. The combined organic phases were 
washed with brine, dried over sodium sulfate, filtered, concentrated in vacuo to afford 
1 0 4.09 g (53%) of 6-Hydroxyhex-3-enoic acid methyl ester as an oil. 

l K NMR (DMSO-d6) $ 5.45-5.60 (m, 2H), 4.47 (t, 1H, J=5Hz), 3.59 (s, 3H), 3.40 
(ddd, 2H, J=5,7,12Hz), 3.04 (d, 2H, J=6Hz), 2.14 (q, 2H, J=6Hz). IR (CHC1 3 , an l ) 3620, 
3465, 3023, 2955, 2884, 1733, 1438, 1 169, 1044, 971. MS (ES) m/e, 126. Anal. Calcd for 
C7H12O3: C, 58.32; H, 8.39. Found C, 57.43; H, 7.99. 

15 

b) 6-Phenxoyhex-3-enoic acid methyl ester 




To a solution of 6-hydroxyhex-3-enoic acid methyl (1.30 g, 9.0 mmol) and phenol 
(1.27 g, 13.5) in 81 mL THF stirring at room temperature was added, in portions, 3,3- 
2 0 dimethyl-l^,5-thiadiazohdine-l,l-dioxide triphenylphosphine adduct (reference: Castro, 
J. L., Matassa, V. G., J. Org. Chem. 1994, 59, 2289-2291) over a twenty minute period. 
After stirring approximately 24 hours, the reaction was diluted with EtOAc tehn washed 
three times with IN sodium hydroxide, brine, dried over sodium sulfate, filtered, 
concentrated to a solid Purification by chromatography on silica gel (elution with 10% 

2 5 Et 2 0:hexane) afforded 0.987 g (50%) of 6-phenxoyhex-3-enoic acid methyl ester as an 

oil. 

! HNMR (DMSO-d6) 8 7.24-7.31 (m, 2H), 6.89-6.94 (m, 3H), 5.62-5.65 (m, 2H), 
3.97 (t, 2H, J=7Hz), 3.60 (s, 3H), 3.09 (m, 2H), 2.42-2.49 (m, 2H). IR (KBr, cm" 1 ) 3013, 
2954, 1734, 1601, 1497, 1438, 1290, 1245, 1173, 1037, 970. MS (ES) m/e, 220. Anal. 

3 0 Calcd for Ci 3 Hi 6 0 3 : C, 70.89; H, 7.32. Found C, 56.90; H, 5.84. 
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c) 6-Phenxoyhex-3-enoic acid 




The above compound was prepared in a manner similar to that exemplified for the 
5 preparation of Example 17c, from 6-phenxoyhex-3-enoic acid methyl ester (0.960 g, 4.4 
mmol) and Utfaium hydroxide (0.313 g, 13.1 mmol) to afford 0.760 g (85%) of 6- 
phenxoyhex-3-enoic acid as an oil that slowly crystallized out upon standing. 

J H NMR (DMSO-d6) 5 12.29 (bs, 1H), 7.20-7.32 (m, 2H), 6.88-6.96(m, 3H), 
5.54-5.66 (m, 2H), 3.97 (t, 2H, J=7Hz), 2.99 (m, 2H), 2.43-2.48 (m, 2H). IR (KBr, cm" 1 ) 
1 0 1713, 1601, 1471, 1398, 1246, 1225, 1039, 968, 758, 694. MS (ES) m/e, 205. Anal. Calcd 
for C12H14O3: C, 69.89; H, 6.84. Found C, 69.30; H, 6.64. 

d) 4-(3-IMmemylaminopropoxy)benzoic acid-N-(6-phenoxyhex-3-enoyl)hydrazide 




1 5 The above compound was prepared in a manner similar to that exemplified for the 

preparation of Example 19c, from 6-phenxoyhex-3-enoic acid (0.760 g, 3.7 mmol), 2- 
etboxy-l-emoxycarbonyl-l^-dmydroquinoline (0.911 g, 3.7 mmol) and 4-(3- 
dimethylaminopropoxy)benzoic hydrazide (0.874 g, 3.7 mmol) to afford the title 
compound as an oil. Treatment of the oil with EtOAc followed by IN HC1 resulted in 

2 0 crystal formation in the aqueous phase. The crystals were collected by filtration to afford 
0.364 g (23%) of 4-(3-Dimethyl 

arnmopropoxy)benzoicacid-N-(6-phenoxyhex-3-enoyl)hydrazide. 

l H NMR (DMSO-d6) § 10.17 (s, 1H), 9,86 (s, 1H), 7.85 (d, 2H, J=9Hz), 7.24-7.31 
(m, 2H), 7.03 (d, 2H, J=9Hz), 6.90-6.95 (m, 3H), 5.57-5.69 (m, 2H), 4.13 (t, 2H, J=6Hz), 
25 3.99 (t, 2H, J==7Hz), 3.17-3.23 (m, 2H), 2.96 (d, 2H, J=3Hz), 2.44-2.48 (m, 2H), 2.1 1-220 
(m, 2H). W. (KBr, cm" 1 ) 3201, 3010, 2591, 2563, 2519, 2468, 1683, 1666, 1642, 1609, 
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1493, 1477, 1467, 1307, 1263, 1166, 978, 762. MS (ES) m/e, 426, 424. Anal. Calcd for 
C24H31N3O4: C, 62.40; H, 6.98; N, 9.10. Found C, 61.74; H, 6.83; N, 8.72. 

e) Dimethyl(3-{4-[5-(5-phenoxypent-2-enyl)-[l,^ 
5 yl]phenoxy}propyl)amine 




The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 19d, from 4-(3-Dimethylaminopropoxy)benzoic acid-N-(6- 
phenoxyhex-3-enoyl)hydn^de (0.348 g, 0.8 mmol),lriphenylphosphine (0.217 g, 0.8 

1 0 mmol), triethyl amine (0.160 g, 1 .6 mmol) and carbon tetrabromide (0.275 g, 0.8 mmol) 
to afford the title compound as a crude mixture. Purification by radial chromatography on 
silica gel (10% 2M NH 3 in MeOH:CHCl 3 )afiforded 0.224 g of material. The material was 
dissolved into diethyl ether. To this solution was added dropwise a solution of EtOH in 
Et20 that was treated with 0.047 mL acetyl chloride. The resultant precipitate was 

15 collected by filtration to afford 0.176 g (53%) of dimethyl(3-{4-[5-(5-phenoxypent-2- 
^ylM 1*3,4] oxadiazol-2-yl]-phenoxy}propyl)amine as the hydrochloride salt. 

l H NMR (DMSO-d6) $ 7.87-7.93 (m, 2H), 123-129 (m, 2H), 7.1 1-7.16 (m, 2H), 
6.89-6.94 (m, 3H), 5.78-5.82 (m, 2H), 4.16 (t, 2H, J=6Hz), 4.01 (t, 2H, J=7Hz), 3.71 (d, 
2H, J=5Hz), 3.18-3.24 (m, 2H), 2.78 (s, 6H), 2.47-2.53 (m, 2H), 2.13-2.22 (m, 2H). IR 

2 0 (KBr, cm" 1 ) 2936, 2675, 2658, 2614, 2477, 1617, 1501, 1473, 1257, 1 175, 972, 839, 769. 
MS (ES) m/e, 408. Anal. Calcd for C24H29N3O3HCI: C, 64.93; H, 6.81, N, 9.46. Found C, 
63.76; H, 6.75; N, 92A. Analytical HPLC: 100% Purity. Mp(°C>=145. 



25 



Example 23 

Preparation of Dimethyl-[3(4-{5-[2-(2-phenoxye^ 
yl}phenxoy)propyl]amine from 4-phenoxybutene 
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a) 2-(2-Phenoxyethyl)cyclopropanecarboxylic acid methyl ester 

0 -^XLc0 2 Et 

To alight suspension of 4-phenoxybutene (4.95 g, 33.4 mmol) and rhodium 
5 acetate (0.147 g, 0.33 mmol) in 295 mL CH 2 C1 2 stirring at room temperature was added a 
solution of ethyl diazo acetate (3.81 g, 33.4 mmol) in 48 mL CH2CI2 over a four hour 
period. Stirring continued for an additional 30 minutes before the mixture was washed 
twice with IN HC1, brine, dried over sodium sulfate, filtered, concentrated to afford an 
oil. Purification by chromatography on silica gel (elution with CH2CI2) afforded 1.29 g 
10 (1 6%) of 2-(2-phenoxyethyl)cyclopropanecarboxyhc acid methyl ester. 

l HNMR (CDCI3) 5 7.28 (m, 2H), 6.90-6.94 (m, 3H),4.12 (m, 2H), 4.02 (ddd, 2H, 
J=7,9,13Hz), 1.82 (ddd, 1H, J=7,14,21Hz), 1.76 (ddd, 1H, J=6, 13, 21Hz), 1.55 (m, 1H), 
1.48 (dd, 1H, JN=5,8Hz), 1.26 (t, 3H), 1.22 (ddd, 1H, 4,4,9Hz), 0.79 (ddd, 1H, J-4,6,8Hz). 
IR (CHCI3, cm" 1 ) 3009, 2984, 2941, 2873, 1717, 1600, 1498, 1302, 1246, 1182, 1039. MS 
15 (EI) m/e, 234. Anal. Calcd for Ci4H 18 0 3 : C, 71.77; H, 7.74. Found C, 69.01; H, 7.53. 

b) 2-(2-Phenoxyethyl)cyclopropanecarboxylic acid 




The above compound was prepared in a manner similar to that exemplified for the 
2 0 preparation of Example lc, from 2-(2-PhCTioxyethyl)cyclopropanecarboxylic acid methyl 
ester (1.07 g, 4.5 mmol) and lithium hydroxide (0.33 g, 13.6 mmol) to afford the title 
compound as a crude mixture. The material was treated with water then extracted twice 
with EtOAc. The organic phases were combined, dried over sodium sulfate, filtered, 
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concentrated to afford 0.771 g (82%) 2-(2-Phenoxyefoyl)cyclopropanecarboxylic acid as a 
solid. 

l H NMR (DMSO-d6) 8 12.13 (bs, 1H),7.24-7.31 (m,2H), 6.89-6.95 (m, 3B), 
3.94-4.06 (m, 2H), 1.66-1.75 (q, 2H, J=7Hz), 1.31-1.45 (m, 2H), 1.00 (ddd, 1H, 
5 J=4,8,17Hz), 0.78 (ddd, 1H, J=4,6,8Hz). IR (CHa 3 , cm' 1 ) 3020, 2943, 1696, 1600, 1498, 
1246. MS (ES) m/e, 205. Anal. Calcd for Ci 2 Hi 4 0 3 : C, 69.89; H, 6.84. Found C, 69.50; 

H, 6.90. 

c) 4-Hydroxybenzoic acid-N-[2-(2-phenoxyerayl)cyclopropane 
10 carbonyl]hydrazide 

H o 

The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 19c, from 2-(2-Phenoxyethyl)cyclopropanecarboxyUc acid (0.750 
g, 3.6 mmol), 2-etooxy-l-emoxycaibonyl-l^-dihydroqumoline (0.899 g, 3.6 mmol) and 
15 4-hydroxybenzoic hydrazdde (0.553 g, 3.6 mmol) to afford the title compound as a crude 
mixture. Purification by radial chromatography on silica gel (elution with 10% 
MeOH:CHCl 3 ) followed by crystallization from MeOHtEtOAc afforded 0.336 g (27%) of 
4-hydroxybenzoic acid-N-[2-(2- phenoxyemyi)-cyclopropanecarbonyl]hydrazide. 

'I! NMR (DMSO-d6) 8 10.06-9.97 (M, 3H), 7.80-7.71 (m, 2H), 7.32-7.21 (m, 
20 2H), 6.90-6.96 (m, 3H), 6.79-6.83 (m, 2H),4.02 (t, 2H, J=6Hz), 1.68-1.79 (m, 2H), 1.55- 

I. 61 (m, 1H), 1.28-1.36 (m, 1H), 0.92-0.98 (m, 1H), 0.74-0.80 (m, 1H). IR(KBr, cm" 1 ) 
3301, 3226, 1696, 1620, 1610, 1584, 1518, 1498, 1290, 1248, 1173, 756. MS (ES)m/e, 
341, 339. Anal. Calcd for Ci^oNfcC^: C, 67.05; H, 5.92; N, 8.23. Found C, 66.78; H, 
5.76; N, 8.26. 

25 

d) 4-{5-[2-(2-Phenoxyemyl)cyclopropyl]-[l,3,4]oxadiazol-2-yl}phenol 
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The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 19d, from 4-hydroxybenzoic acid-N-[2-(2- 
phenoxyethyl)cyclopropanecarbonyl]hydrazide (0.308 g, 0.9 inmol),triphenylphosphine 
(0.285 g, 1.1 mmol), triethyl amine (0.110 g, 1.1 mmol) and carbon tetrabromide (0.360 g, 
1.1 mmol) to afford the title compound as a crude mixture. Purification by radial 
chromatography on silica gel (elution with BtOAc) afforded 0.247 mg (85%) of (4-{5-[2- 
(2- Phenoxyemyl)cyclopmpylHl,3,4]oxadiazol-2-yl}phenol 0.247 g (85%) as a white 

foam. 

! HNMR (DMSO-d6) q 10.23 (bs, 1H), 7.73-7.81 (m, 2H), 7.24-7.31 (m, 2H), 
6.88-6.96 (m, 5H), 4.05-4.12 (m, 2H), 2.16-2.22 (m, 1H), 1.77-1.90 (m, 2H), 1.56-1.64 
(m, 1H), 1.26-1.32 (m, 1H), 1.06-1.14 (m, 1H). IR (KBr, cm 1 ) 3422, 3092, 3027, 2954, 
2813, 2684, 2606, 1615, 1601, 1585, 1565, 1500, 1478, 1381, 1287, 1269, 1249, 1175, 
1167, 1078, 1032, 1008, 835, 752, 741, 689. MS (ES) m/e, 323, 321. Anal. Calcd for 
15 Q^HigNzOs: C, 70.79; H, 5.63; N, 8.69. Found C, 69.53; H, 5.51; N, 8.28. 

e) DimethyH3(4-{5-[2-(2-phenoxyethyl)cyclopropyl]- 
[l,3,4]oxadiazol-2-yl}phenxoy)propyl]amine 

N N 



20 





The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 21e, from 4-{5-[2-(2-Phenoxyethyl)cyclopropyl]- 
[l,3,4]oxadiazol-2-yl}phenol (0.227 g 0.7 mmol), cesium carbonate (0.459g, 1.4 mmol) 
and 3-cMoro-N^-dimethylpropyl amine hydrochloride (0.111 g, 0.7 mmol) to afford the 
title compound as a crude mixture. Purification by radial chromatography on silica gel 
25 (elution with 10% 2MNH 3 in MeOH:Et 2 0) afforded an oil. Treatment of the oil, in 
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acetone, with oxalic acid afforded 0.214 g (61%) of dimethyl-[3(4-{5-[2-(2- 
phenoxyethyi)cyc^ as the oxalate 

salt. 

1 H NMR (DMSO-d6) § 7.87 (d, 2H, J=9Hz), 7.24-7.31 (m, 2H), 7.11 (d, 2H, 
5 J=9Hz), 6.89-6.96 (m, 3H), 4.05-4.15 (m, 4H), 3.13-3.18 (m, 2H), 2.75 (s, 6H), 2.01-2.20 
(m, 3H), 1.78-1.90 (m, 2H), 1.54-1.68 (m, 1H), 1.28-1.34 (m, 1H), 1.15 (ddd, 1H, 
J=5,6,8Hz). IR(CHCl3, cm' 1 ) 3000, 1777, 1655, 1615, 1501, 1302, 1250, 1224, 1175. MS 
(ES) m/e, 408. Anal. Calcd for C24H29N3O3: C, 62.77; H, 6.28, N, 8.45. Found C, 62.58; 
H, 6.28; N, 8.44. Mp(°C)=148. 

10 

Example 24 

Dimethyl-(3-{4-[5-(2-phen^ 

yl]phenoxy} propylamine from 2-(phenylthio)ethanol 




15 a) (2-Phenylsulfanylethoxy)acetic acid 




A suspension of sodium hydride (1 . 15 g, 28.9 mmol)(washed once with hexane) 
and 2-(phenylthio)ethanol (4.45 g, 28,9 mmol) in 104 mL DMF was stirred at room 
temperature for 30 minutes. Next, methyl bromoacetate (4.86 g, 31.7 mmol) was added 

20 and the stirring continued for 6.5 hours. The reaction was quenched with water then 

extracted twice with both hexane followed by EtOAc. The organic phases were combined, 
washed twice with water, once with brine, dried over sodium sulfate, filtered, 
concentrated to an oil. The oil was dissolved into 40 mL THF and 20 mL water then 
treated with lithium hydroxide (2.07 g, 86.6 mmol). The triphasic solution was heated 

2 5 with stirring at 60°C for 1 hour. Upon cooling to room temperature the reaction was 

quenched with 7.56 mL cocentrated HCL The reaction was extracted with EtOAc then the 
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organic phase was washed twice with water, once with brine, dried over sodium sulfate, 
filtered, concentrated to afford an oil. Purification by chromatography on silica gel 
(elution with 10% MeOH containing 1% AcOH:CH 2 Cl 2 ) afforded 0.903 g (15%) of (2- 
phenylsulfanylethoxy)acetic acid. 

l H NMR (DMSO-d6) S. 7.29-7.36 (m, 4H), 7.16-7.24 (m, 1H), 3.77 (s, 2H), 3.63 
(t, 2H, J=7Hz), 3.14 (t, 2H, J=7Hz). 
rR(CHCl 3 , cm' 1 ) 3051, 1603, 1481, 1440, 1428, 1409, 1116. 
MS (ES) m/e, 21 1. Anal. Calcd for CioH l2 0 3 S: C, 56.58; H, 5.70. Found C, 52.81; H, 
5 »54. 

b) 4-Hydroxybenzoic acidN'-[2-(2-phenylsulfanylethoxy]hydrazide 




The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 19c, from (2-Phenylsulfanylethoxy)acetic acid (0.800 g, 3.8 

15 mmol), 2-emoxy-l-emoxycarbonyl-l>dJhydroquinoline (0.932 g, 3.8 mmol) and 4- 
hydroxybenzoic hydrazide (0.573 g, 3.8 mmol) to afford the title compound as a crude 
mixture. Purification by HPLC on silica gel (elution with a linear gradient of 2 to 5% 
MeOH:CHCl 3 ) afforded 0.183 g (14%) of 4-hydroxybenzoic acidN'-[2-(2- 
phenylsulfanyiemoxy]hydrazide. 

20 *H NMR (DMSO-d6) 5, 10.07 (bs, 2H), 9.68 (bs, 1H), 7.74 (d, 2H, J=9Hz), 7.30- 

7.40 (m, 4H), 7.16-722 (m, 1H), 6.81 (d, 2B, J=8Hz), 4.04 (s, 2H), 3.71 (t, 2H, J=7Hz), 
3.23 (t, 2H, J=7Hz). JR (KBr, cm' 1 ) 3209, 1692, 1640, 1608, 1507, 1439, 1281, 1236, 
1173, 1127, 850, 742, 692. MS (ES) m/e, 347, 345. Anal. Calcd for CnHieNaCUS: C, 
58.94; H, 5.24; N, 8.09. Found C, 58.52; H, 4.96; N, 8.01. 

25 

c) 4-[5-(2-PhenylsulfanyIethoxymethyl>[l ,3,4]oxadiazol-2-yl]phenol 
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The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 19d, from 4-Hydroxybenzoic acidN s -[2-{2- 
phenylsulfmylethoxy]hydrazide (0.161 g, 0.7 mmol), triphenylphosphine (0.244 g, 0.9 
mmol), triethyl amine (0.094 g, 0.9 mmol) and carbon tetrabromide (0.308 g, 0.9 mmol) 
to afford the title compound as a crude mixture. Purification by radial chromatography on 
silica gel (elation with 75% EtOAc:hexane) afforded 0.135 g (88%) of 4-[5-(2- 
PhenylsuhtoylethoxymethyI)-[l,3,4]oxa(hazol-2-yl]phenoL 

*H NMR (DMSO-d6) § 10.35 (bs, 1H), 7.82 (d, 2H, J=9Hz), 7.25-7.36 (m, 4H), 
7.14-7.20 (m, 1H), 6.95 (d, 2H, J=9Hz), 4.78 (s, 2H), 3.73 (t, 2H, J=7Hz), 3.20 (t, 2H, 
J=7Hz). 

IR (KBr, cm -1 ) 3586, 3005, 1615, 1603, 1505, 1498, 1482, 1440, 1283, 1171, 1112, 1085, 
843. MS (ES) m/e, 329, 327. Anal. Calcd for C17H16N2O5S: C, 62.18; H, 4.91; N, 8.53. 
Found C, 61.90; H, 4.88; N, 8.35. 

d) Dimethyl-(3- {4-[5-(2-phenylsulfanylethoxymethyl)-[l ,3,4]oxadiazol-2- 
yl]phenoxy}propyl)amine 




The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 21e, from 4-[5-(2-phenylsulfanylethoxymethyl)-[13,4]oxadiazol- 
2-yl]phenol (0.1 14 g 0.4 mmol), cesium carbonate (0.226 g, 0.7 mmol) and 3-chloro-N,N- 
dimethylpropyl amine hydrochloride (0.055g, 0.4 mmol) to afford the title compound as a 
crude mixture. Purification by radial chromatography on silica gel (elution with 10% 2M 
NH 3 in MeOH:CHCl 3 ) followed by treatment of the isolated material with oxalic acid in 
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acetone afforded 0.130 g (74%) of DimefhyK3-{4-[5<2-phenylsulfanylethoxyme% 
[l,3,4]oxa<Kazol-2-yl]phenoxy}propyl)amiiie as the oxalate salt 

l H NMR (DMSO-d6) 8 7.93 (d, 2H, J=7Hz), 7.25-7.36 (m, 4H), 7.13-7.20 (m, 
3H), 4.80 (s, 2H), 4.15 (t, 2H,J=6Hz), 3.74 (t, 2H, J=6Hz), 3.14-3.23 (m, 4H), 2.76 (s, 
5 6H), 2.09-2.18 (m, 2H). IR (KBr, cnf ') 3432, 3037, 2930, 2874, 1726, 1611, 1496, 1258, 
1 109, 742. MS (ES) m/e, 414. Anal. Calcd for C22H27N3O3S C 2 H 2 0 4 : C, 57.24; H, 5.80; 
N, 8.34. Found C, 57.14; H, 5.71; N, 8.27. Mp(°C)=143. 



Example 25 

10 Preparation of (3-{4-[5-(Benzooxazol-2-ylmethylsulfanyto 

yi]phenoxy}propyl)dimethyIamine from 2-Chloromethylbenzoxazole 




a) (Benzooxazol-2-ylmetliylsulfaayl)acetic acid 




1 5 The above compound was prepared in a manner similar to that exemplified for the 

preparation of Example 17b, from 2-Chloromethylbenzoxazole (1.57 g, 9.4 mmol), 
methylthio-glycolate (0.994 g, 9.4 mmol), and sodium hydride (0.375 g, 9.4 mmol) to 
afford the title compound as a crude mixture. Purification by crystallization with Et20 
afforded 1.12 g (54%) of (Benzo-oxazol-2-ylmethylsulfanyl)acetic acid. 

20 *H NMR (DMSO-d6) § 12.71 (bs, 1H), 7.68-7.75 (m, 2H), 7.34-7.43 (m, 2H), 

4.14 (s, 2H), 3.45 (s, 2H). IR (KBr, cm' 1 ) 2933, 2542, 1725, 1606, 1571, 1454, 1236, 
1 191, 1 133, 840, 767. MS (ES) m/e, 224. Anal. Calcd for C10H9NO3S: C, 53.80; H, 4.06; 
N, 6.27. Found C, 53.53; H, 4.02; N, 6.17. 



25 b) 4-Hydroxybenzoic acid-7V"'-[2-benzooxazol-2-y^ 
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The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 19c, from (benzooxazol-2-ylmethylsulfanyf)acetic acid (0.822 g, 
3.7 mmol), 2-ethoxy-l-ethoxycarbonyl-l,2KlihydroquinoIine (0.911 g, 3.7 mmol) and 4- 
5 hydroxybenzoic hydrazide (0.560 g, 3.7 mmol) to afford the title compound as a crude 
material. Purification by HPLC on silica gel (elution with a linear gradient of 2 to 10% 
2MNH3 in MeOH:CHCl 3 ) afforded 0.190 g (14%) of 4-hydroxy benzoic acid-J\T-[2- 
benzooxazol-2-ylmethylsulfanyl)acetyi] hydrazide as a white foam. 

X HNMR (DMSO-d6) § 10.27 (bs, 1H), 9.83 (bs, 1H), 9.38 (bs, 1H), 7.71-7.86 (m, 
1 0 3H), 6.68-6.94 (m, 5H), 4.20 (s, 2H), 3.61 (s, 2H). IR (KBr, cm" 1 ) 3208, 1658, 1612, 

1598, 1497, 1456, 1368, 1282, 1239, 1172, 843, 752. MS (ES) m/e, 358, 356. Anal. Calcd 
for Q7H15N3O4S: C, 57.13; H, 4.23; N, 11.76. Found C, 56.82; H, 4.08; N, 11.71. 

c) 4-[5-(Ben2X)oxazol-2-ylme1hylsulfanylme11iyI)-[l ,3,4] 
15 oxadiazol-2-yl]phenol 




The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 19d, from 4-hydroxybenzoic acid-JV -[2-benzooxazol-2- 
ylmethylsulfanyl)acetyl]hydrazide (0.190 g, 0.5 mmol),triphenylphosphine (0.279 g, 1.1 
2 0 mmol), triethyl amine (0.108 g, 1.1 mmol) and carbon tetrabromide (0.353 g, 1.1 mmol) 
to afford the title compound as a crude mixture. Purification by radial chromatography on 
silica gel (elution with 50% EtOAc:hexane) afforded 0.150 g of 4-[5-(Benzooxazol-2- 
ylmethyl sulfanyl methyl)-[l,3,4]oxadiazol-2-yl]phenol along with triphenylphosphine as 
a contaminant. 
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l H NMR (DMSO-d6) 5 10.29 (bs, 1H), 7.52 (m, 4H), 7.30-7.39 (m, 2H), 6.88- 
6.93 (m, 2H), 4.24 (d, 4H). IR (KBr, cm 4 ) 3227, 1609, 1561, 1497, 1452. MS (ES) m/e, 
340, 338. Anal. Calcd for C17H13N3O3S: C, 60.17; H, 3.86; N, 12.38. Found C, 63.51; H, 
4.23; N, 9.32. 

5 

d) (3- {4-[5-(Benzooxazol-2-ylmethylsulfanyl 
methyl)-[l,3,4]oxadizol-2-yl]phenoxy}propyl)dimethylam 




The above compound was prepared in a manner similar to that exemplified for the 
1 0 preparation of Example 21e, from 4-[5-(Benzooxazol-2-ylmethylsulfanylmethyl)- 

[l,3,4]oxadiazol-2-yl]phenol (0.131 g, 0.4 mmol), cesium carbonate (0.252 g, 0.8 mmol) 
and 3-chloro-N^N-dimethylpropyl amine hydrochloride (0.061g, 0.4 mmol) to afford the 
title compound as a crude material. Purification by radial chromatography on silica gel 
(elution with 1 0% 2M NH 3 in MeOH:CHCl 3 ) followed by treatment of the isolated 
15 material with oxalic acid in acetone afforded 0.026 g (13%) of (3-{4-[5-(Benzooxazol-2- 
yImethylsulf^ylmethyl)-[l,3,4]oxadizol-2-yl]phenoxy}propy as the 

oxalate salt. 

teNMR (DMSO-d6) 8 7.81 (d, 2H, J=9Hz), 7.60-7.64 (m, 2H), 7.29-7.38 (m, 
2H), 7.10 (d, 2H, J=9Hz), 4.25 (d, 4H), 4.14 (t, 2H, J=6Hz), 3.15-3.20 (m, 2H), 2.77 (s, 
20 6H), 2.08-2.17 (m, 2H). IR (KBr, cm" 1 ) 3007, 1777, 1656, 1614, 1500, 1455, 1302, 1254, 
1176, 839. MS (ES) m/e, 425. Anal. Calcd for C22H24N4O3SC2H2O4: C, 56.02; H, 5.09; 
N, 10.89. Found C, 55.28; H, 4.84; N, 10.74. Mp(°C)=120. 



Example 26 
2 5 Preparation of (3-{4-[5-Benzofuran-2-yta 

yl]phenoxy}propyl)dimethylainine from 2-Bromomethylbenzofiiran 
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T 

a) (Benzofuran-2-ylmethylsulfanyl)acetic acid 

The above compound was prepared in a manner similar to that exemplified for the 
5 preparation of Example 17b, from 2-Bromomethylbenzofuran (3.34 g, 15.8 mmol), 
methylthioglycolate (2.02 g, 19.0 mmol), and sodium hydride (0.760 g, 19.0 mmol) to 
afford the title compound as a crude material. Purification by HPLC on silica gel (elution 
with a linear gradient of 2 to 10% MeOH:CHC13) afforded 1.46 g of (Benzofuran-2- 
ylmethylsulfanyl)acetic acid along with other coeluting impurities. Material was taken on 
10 to next step without further purification. 

b) 4-Hydroxybenzoic acid-AT'-[2-benzofuran-2~yta^ 

H 

O 

To a solution of benzofuran-2-ylmethylsulfanyl)acetic acid (1.46 g, 6.6 mmol) in 
100 mL THF stirring at room temperature was added l,l*-<^bonyldiimidazole (1.07 g, 
6.6 mmol). The reaction was heated at 60 D C for one hour. After cooling to room 
temperature, the mixture was treated with and 4-hydroxybenzoic hydrazide (1.50 g, 9.9 
mmol). After stirring for approximately 4 hours the reaction was concentrated to a solid 
material. The material was partitioned between EtOAc and IN HQ. The phases were 
separated and the organic phase was washed twice with IN HC1, brine, dried over sodium 
sulfate, filtered, concentrated to afford an oil. Treatment of the oil with CHC13 followed 
by sonication afforded 0.854 g (36%) of 4-Hydroxybenzoic acid-N - [2-b enzofiiran-2- 
ylmethylsulfanyl)acetyl]hydrazide as a filterable solid. 






15 



20 
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'HNMR (DMSO-d6) 5 10.02 (bs, 1H), 7.76 (d, 2H, J=8Hz), 7.53-7.61 (m, 2H), 
7.20-7.31 (m, 2H), 6.83 (m, 3H), 4.09 (s, 2H), 3.27 (s, 2H). IR (KBr, cm -1 ) 3296, 3211, 
3007, 1687, 1625, 1584, 1515, 1452, 1281, 1173, 956, 745. MS (ES) m/e, 357, 355. Anal. 
Calcd for Ci8H 1<s N 2 04S: C, 60.66; H, 4.53; N, 7.86. Found C, 58.53; H, 4.43; N, 7.93. 

5 

c) 4-[5-(benzofuran-2-ylmediylsulfanylmethy^ 




The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 19d, from 4-hydroxybenzoic acid-N'-[2-benzofuran-2- 

10 ylmethylsulfanyl)acetyl]hydrazide (0.753 g, 2.1 mmol),1riphenylphosphine (0.665g, 2.5 
mmol), triethyi amine (0.256 g, 2.5 mmol) and carbon tetrabromide (0.841 g, 2.5 mmol) 
to afford the title compound as a crude material. Purification by radial chromatography on 
silica gel (elution wnh 75% EtOAc:hexane) afforded 0.550 g (77%) of 4-[5-(benz»furan- 
2-ylmethyl sulfanylmethyl)[l,3,4]oxadiazol-2-yl]phenol as an oil that slowly crystallized 

15 out. 

l HNMR (DMSO-d6) 5. 10.29 (s, 1H), 7.72 (d, 2H, J=8Hz), 7.46-7.57 (m, 2H), 
7.17-7.28 (m, 2H), 6.79 (s, 1H), 6.79 (s, 1H), 4.10 (s, 2H), 4.08 (s, 2H). IR(KBr, cm" 1 ) 
3429, 3053, 2936, 1611, 1595, 1575, 1452, 1293, 1176, 1097, 953, 844, 757. MS (ES) 
m/e, 339, 337. Anal. Calcd for Ci 8 H l4 N 2 0 3 S: C, 63.89; H, 4.17; N, 8.28. Found C, 63.05; 
20 H, 4.34; N, 7.26. 

d) (3-{4-[5-Benzofuran-2-yhue%lsuffanylmemyl)-[l,3,4]oxadiazol-2- 
yl]phenoxy}propyl)dimethylamine 
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The above compound was prepared in a maimer similar to that exemplified for the 
preparation of Example 21e, from 4-[5-(benzofuran-2- 

yimethylsulfanylme^ (0.510 g, 1.5 mmol), cesium 

carbonate (0.982 g, 3.0 ixmiol) and 3-cMoro-N,N-dimethyipropyl amine hydrochloride 
(0.238g, 1 .5 mmol) to afford the title compound as a crude material. Purification by radial 
chromatography on silica gel (elution with 10% 2MNH 3 in MeOH:CHCl 3 ) followed by 
treatment of the isolated material with oxalic acid in acetone afforded 0.364 g (47%) of 
(3_{4_[5_Benzofuran-2-ylmeth^ 
yl]phenoxy}propyl)dimethylamine as the oxalate salt. 

! H NMR (DMSO-d6) 8 7.83 (d, 2H, J=9Hz), 7.45-7.56 (m, 2H), 7.17-7.27 (m, 
2H), 7.10 (d, 2H, J=9Hz), 6.79 (s, 1H), 4.09-4.16 (m, 6H), 3.15-3.20 (m, 2H), 2.77 (s, 
6H), 2.09-2.18 (m, 2H). IR (KBr, cm" 1 ) 1615, 1500, 1255, 1175, 949, 754, 707. MS (ES) 
m/e, 424. Anal. Calcd for C23H25N3O3S C2H2O4: C, 58.47; H, 5.30; N, 8.18. Found C, 
58.08; H, 5.22; N, 8.08. Mp(°Q=144. 



Example 27 

Preparation of (3- {4-[5-Benzo[6]thiophene^2-yl^ 

2-yl]phenoxy}propyl)dimethylamine from 2-bromomethylbenzo[6]thiophene 




a) (Benzo[&]thiophene-2-ylmethylsulfanyl)acetic acid 




The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 17b, from2-bromomethylbenzo[6]thiophene (221 g, 9.7 mmol), 
methylthioglycolate (1.03 g, 9.7 mmol), and sodium hydride (0.389 g, 9.7 mmol) to afford 
the title compound as a crude mixture. Purification by HPLC on silica gel (elution with a 
linear gradient of 2 to 10% MeOH:CHC13) followed by crystallization of the isolated 
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material from Et 2 0:hexane afforded 1.16 g (50%) of (benzo[6]thiophene-2- 
ylmethylsulfenyl)acetic acid. 

l H NMR (DMSO-d6) 8 12.65 (bs, 1H), 7.89-7.92 (m, 1H), 7.76-7.80 (m, 1H), 
7.29-7.38 (m, 3H), 4.16 (s, 2H), 3.24 (s, 2H). IR (CHC1 3 , cm" 1 ) 3010, 2917, 2673, 2568, 
5 1710, 1458, 1436, 1297, 1132. MS (ES) m/e, 237. Anal. Calcd for CiiH I0 O2S 2 : C, 55.44; 
H, 4.23. Found C, 55.41; H, 4.13. 

b) 4-Hydroxybenzoic acid-iV-[2-benzo[6]thiophen-2- 
ylmethylsulfaayl)acetyl]hydrazide 



The above compound was prepared in a mariner similar to that exemplified for the 
preparation of Example 19c, from (benzo[6]thiophene-2-ylmethylsulfanyl)acetic acid 
(1.00 g, 4.2 mmol), 2-e1hoxy-l-ethoxycarbonyl-l,2-dihydroquinoline (1.04 g, 4.2 mmol) 
and 4-hydroxybenzoic hydrazide (0.638 g, 4.2 mmol) to afford the title compound. The 
1 5 resultant crystals that had formed upon concentration of the crude material were collected 
by filtration to afford 0.982 g (63%) of 4-Hydroxybenzoic acid-N '-[2-benzo[fe]thiophen- 
2-ylmethylsulfanyl)acetyl]hydrazide. 



X KNMR (DMSCM16) $ 10.17 (bs, 1H), 10.09 (bs, 1H), 9.99 (bs, 1H), 7.89-7.93 
(m, 1H), 7.75-7.79 (m, 3H), 7.22-7.38 (m, 3H), 6.82 (d, 2H, J=9Hz), 4.24 (s, 2H), 3.24 (s, 



IR (KBr, cm" 1 ) 3311, 3200, 3004, 1685, 1624, 1610, 1585, 1547, 1518, 1495, 1331, 1285, 
1234, 1175, 1109, 747. MS (ES) m/e, 373. Anal. Calcd for QgHuNaC^: C, 57.73; H, 
4.84; N, 7.48. Found C, 57.95; H, 4.09; N, 7.29. 

25 c) 4-[5-(benzo[6]thiophene-2-ylmethylsulfanylmethyl)[l^ 



10 




20 2H). 
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The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 19d, from 4-hydroxybenzoic acid-N -[2-benzo[6]tiiiophen-2- 
ylmei±iylsulfan)d)acetyl]hydrazide (0.611 g, 1.6 mmol),triphenylphosphine (0.860g, 33 
mmol), triethyl amine (0.332 g, 3.3 mmol) and carbon tetrabromide (1.09 g, 3.3 mmol) to 
afford the title compound as a crude mixture. Purification by radial chromatography on 
silica gel (elution with 50% EtOAc:hexane) followed by the filtration of the resultant 
crystals in the eluent afforded 0.208 g (36%) of 4-[5-(benzo[6]thiophene-2- 
ylmethylsulfanylme%l)[l,3,4]oxadiazol-2-yl]phenol. 

l H NMR (DMSO-d6) 5 10.29 (s, 1H), 7.87-7.90 (m, 1H), 7.72-7.78 (m, 3H), 7.28- 
7.37 (m, 3H), 6.92 (d, 2H, J=9Hz), 4.22 (s, 2H), 4.04 (s, 2H). IR (Or, cm" 1 ) 3160, 2982, 
2932, 1609, 1599, 1565, 1498, 1457, 1282, 1221, 1175, 742. MS (ES) m/e, 355. Anal. 
Calcd for C l8 H 16 N 2 0 3 S 2 : C, 60.65; H, 4.52; N, 7.86. Found C, 61.72; H, 4.26; N, 7.31. 



d) (3- {4-[5-Benzo[6]thiophene-2-ylmethylsulfanylmethyO 1 ,3,4]oxadiazol-2- 
yl]phenoxy}propyl)dimethylamine 




The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 21e, from 4-[5-(benzo[6]thiophene-2-ylmethylsulfanylmethyl) 
[l,3,4]oxadiazol-2-yl]phenol (0.178 g, 0.5 mmol), cesium carbonate (0.325 g, 1.0 mmol) 
and 3-chloro-NJ^-dimethylpropyl amine hydrochloride (0.079& 0.5 mmol) to afford the 
title compound as a crude mixture. Purification by radial chromatography on silica gel 
(elution with 10% 2MNH 3 inMeOH:CHCl 3 ) followed by crystallization of the isolated 
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material from Et20 afforded 0.115 g (52%) of (3-{4-[5-benzo[6]tbiophene-2- 
5toiethylsulfanylmethji)-[l ,3,4] oxadiazol-2-yl]phenoxy}propyl)<iimethylamine. 

'HNMR CDMSO-d6) 8. 7.74-7.89 (m, 4H), 7.27-7.36 (m, 3H), 7.08 (d, 2H, 
J=9Hz), 4.23 (s, 2H), 4.05-4.11 (m, 4H), 2.36 (t, 2H, J^7Hz), 2.15 (s, 6H), 1.88 (m, 2H). 
5 IR (KBr, cm" 1 ) 3432, 2940, 2814, 2761, 1587, 1616, 1563, 1500, 1469, 1428, 1305, 1256, 
1177, 1153, 1088, 1051, 821, 740, 728. MS (ES) m/e, 438. Anal. Calcd for 
C23H25N3O3S2: C, 62.15; H, 5.62; N, 9.24. Found C, 62.84; H, 5.73; N, 9.56. Mp(°C)=93. 

Example 28 

10 Preparation of DimemyK3-{4-[5(naphmden-2-ylmemylsulfanylmethyl> 

[l,3,4]oxadiazol-2-yl]phenoxy}propyl)amine from 2-Bromomethylnaphthalene 




a) (Naphmalen-2ylmethylsulfanyl)acetic acid 




1 5 The above compound was prepared in a manner similar to that exemplified for the 

preparation of Example 17b, from 2-bromomethylnaphthalene (1.86 g, 8.4 mmol), 
methylthioglycolate (0.982 g, 9.3 mmol), and sodium hydride (0.370 g, 9.3 mmol) to 
afford the title compound as a crude mixture. Crystallization from Et 2 0 afforded 1.01 g 
(52%) of (Naphthalen-2ylmethylsulfattyl)acetic acid. 

20 'H NMR (DMSO-d6) 8. 12.60 (bs, 1H), 7.86-7.91 (m, 3H), 7.78 (s, 1H), 7.46-7.54 

(m, 3H), 3.98 (s, 2H), 3.13 (s, 2H). 

IR(CHCl3, cm" 1 ) 3059, 3019, 3010, 1709, 1601, 1510, 1422, 1295, 1230, 1126, 820. MS 
(ES) m/e, 231. Anal. Calcd for C13H12O2S: C, 67.22; H, 5.21. Found C, 73.11; H, 4.83. 



25 b) 4-Hydroxybenzoicacid-iV"-[2-^ 
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The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 19c, from (N^htfaalen-2-yImethylsulfenyr)acetic acid (1.00 g, 4.3 
mmol), 2-ethoxy-l-ethoxycarbonyH,2-dihy^ (L06 g, 4.3 mmol) and 4- 

5 hydroxybenzoic hydrazide (0.655 g, 4.3 mmol) to afford the title compound. The resultant 
crystals that had formed upon concentration of the crude material were collected by 
filtration to afford 0.761 g (48%) of 4-hydroxybenzoic acid-JV -[2-(naphthalen-2- 
ylmethylsulfanyl) acetyl]hydrazide 

l H NMR (DMSO-d6) 5 10.18 (bs, 1H), 10.09 (bs, 1H), 9.99 (bs, 1H), 7.83-7.97 
1 0 (m, 4H), 7.77 (d, 2HJ=9Hz), 7.45-7.55 (m, 3H), 6.83 (d, 2H, J=9Hz), 4.06 (s, 2H), 3.15 
(s, 2H). IR (KBr, cm" 1 ) 3206, 3055, 3005, 1688, 1622, 1610, 1584, 1549, 1517, 1495, 
1289, 1234, 1 173, 750. MS (ES) m/e, 367, 365. Anal. Calcd for C 2 oH 18 N20 3 S: C, 65.56; 
H, 4.95; N, 7.64. Found C, 65.74; H, 4.69; N, 7.58. 

15 c) 4-[5-(Naphthalen-2-ylmethyl^ 




The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 19d, from 4-hydroxybenzoic acid-JV -[2-(naphthalen-2- 
ylme&ylsulfanyl)acetyl]hydrazide (0.562 g, 1.5 mmol),triphenylphosphine (0.805g, 3.1 
2 0 mmol), triethyl amine (0.310 g, 3.1 mmol) and carbon tetrabromide (1 .02 g, 3.1 mmol) to 
afford the title compound as a crude mixture. Attempts to purify material by silica gel 
radial chromatogrpahy failed. Material taken on to next step without further purification. 



d) Dimethyl-(3-{4-[5(naphthalen^^ 
25 yl]phenoxy}propyl)amine 
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The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 21 e, from 4-[5-(Naphthalen-2--ylmethylsulfanylmethyl)- 
[l,3,4]oxadiazol-2-yl]phenol (0.534 g, 1.5 mmol), cesium carbonate (0.999 g, 3.1 mmol) 
5 and S-chloro-N^-dimethylpropyl amine hydrochloride (0.242g, 1.5 mmol) to afford the 
title compound. Purification by radial chromatography on silica gel (ehition with 10% 2M 
NH 3 in MeOH:CHCls)afforded 0.155 g of the title compound as a solid. This material 
was dissolved into Et20 then treated with a solution of EtOH that was treated with acetyl 
chloride (0.030 mL, 0.43 mmol). The resultant precipitate was collected by filtration to 
10 afford 0.103 g (16%) of dmethyl-(3-{4-[5(naphth^^ 

oxadiazol-2-yl]phenoxy}propyl)amine as the hydrochloride salt. 

'H NMR (DMSOd6) § 7.89-7.82 (m, 6H), 7.46-7.53 (m, 3H), 7.11 (d, 2H, 
J=9Hz), 4.16 (t, 2H, J=6Hz), 4.05 9s, 2H), 3.99 (s, 2H), 3.21 (m, 2H), 2.78 (s, 6H), 2.13- 
2.22 (m,2H). 

15 IR (KBr, cm" 1 ) 3428, 3015, 2956, 2605, 2482, 1613, 1567, 1498, 1486, 1473, 1473, 1428, 
1392, 1309, 1260, 1243, 1182, 1088, 1055, 941, 832, 752, 734. MS CES) m/e, 434. Anal. 
Calcd for C2SH27N3O2SHCI: C, 63.88; H, 6.00; N, 8.94. Found C, 63.05; H, 5.88; N, 
8.65. Analytical HPLC: 100% Purity. Mp(°Q=194. 

20 Example 29 1 

Preparation of Dimethyl-(3-{4~[5(naphthalen^ 

[l,3,4]oxadiazol-2-yl]phenoxy}propyl)amine from 1-bromomethylnaphthalene. 
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s ^C0 2 H 



a) (N^hthalei>-2ylmethylsulfanyl)acetic acid 
The above compound was prepared in a manner similar to that exemplified for the 

preparation of Example 17b, from 1 -bromomethylnaphthalene (10.71 g, 484 mmol), 
methylthio glycolate (3.57 g, 38.3 nunol), and sodium hydride (3.10 g, 77.5 mmol) to 
5 afford the title compound as a crude mixture. Purification by flash filtration 

chromatography on silica gel (elution with 3 x 500 mL CH 2 C1 2 , 3 x 500 mL 10% 
MeOH:CH 2 CI 2 ) afforded 6.76 g (75%) of(naphthalen-lyi- methylsulfanyl)acetic acid. 

1 H NMR (DMSO-d6) § 12.68 (bs, 1H), 8.16-8.20 (m, 1H), 7.90-7.97 (m, 1H), 
7.83-7.88 (m, 1H), 7.50-7.60 (m, 2H), 7.41-7.48 (m, 2H), 4.30 (s, 2H), 3.20 (s, 2H). IR 
10 (KBr, cm -1 ) 3065, 3050, 3001, 2928, 1709, 1597, 1512, 1426, 1399, 1295, 802. MS (EI) 
m/e, 232 

b) 4-Hydroxybenzoic acid-iV '-[2-(naphthaleai2-ylme^ 



preparation of Example 19c, from (Naphthalen-lylmethylsulfanyl)acetic acid (1.77 g, 7.6 
mmol), 2-ethoxy-l-ethox3^arbonyl4,2-^ydroquinoline (1.89 g, 7.6 mmol) and 4- 
hydroxybenzoic hydrazide (1.16 g, 7.6 mmol) to afford the title compound as a crude 
mixture. Crystallization from MeOH:Et20 afforded 1.57 g (56%) of 4-hydroxybenzoic 
2 0 acid-iV -[2-(naphthalen-l-ylmethylsulfanyl) acetyl]hydrazide. 



l H NMR (DMSOd6) 5 10.24-10.04 (m, 3H), 8.22 (d, 1H, J=8Hz), 7.94 (d, 1H, 
J=8Hz), 7.85 (d, 1H, J=8Hz), 7.78 (d, 2H, J=9Hz), 7.43-7.61 (m, 4H), 6.83 (d, 2H, 
j=9Hz), 4.40 (s, 2H), 3.22 (s, 2H). IR(KBr, cm" 1 ) 3364, 3173, 3017, 1693, 1654, 1610, 




15 



The above compound was prepared in a manner similar to that exemplified for the 
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1571, 151 1, 1495, 1294, 1285, 1237, 1 175, 778. MS (ES) m/e, 367, 365. Anal. Calcd for 
C 2 oHi8N 3 0 3 S: C, 65.56; H, 4.95; N, 7.64. Found C, 63.99; H, 4.74; N, 7.33. 

c) 4-[5-(Naphmalen-2-ylme^^ 




The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 19d, using 4-hydroxybenzoic acid-iV'-[2-(naphmalen-l- 
ylme±ylsulfanyl)acetyl]hydra2dde (0.898 g, 2.5 inmol),triphenylphosphine(1.93g, 7.4 
mmol), triethyl amine (0.744 g, 7.4 mmol) and carbon tetrabromide (2.44 g, 7.4 mmol) to 

1 0 afford the title compound. Purification by silica gel flash filtration (elution with 50% 
Et 2 0:hexane followed by Et 2 0) afforded 0.420 g (49%) of 4-[5-(Naphmalen-l- 
ylme1hylsulfanylmeuiyl)-[l,3,4]oxadiazol-2-yl]phenol as a white solid. 

'HNMR (DMSO-d6) $ 10.31 9s, 1H), 8.13-8.17 (m, 1H), 7.91-7.95 (m, 1H), 7.84 
(d, 1H, J=8Hz), 7.77 (d, 2H, J=8Hz), 7.38-7.57 (m, 4H), 6.94 (d, 2H, J=8Hz), 4.35 (s, 

15 2H), 4.01 (s, 2H). IR (KBr, cm" 1 ) 3057, 1613, 1594, 1577, 1446, 1293, 1177, 773. MS 
(ES) m/e, 349, 347. AnaL Calcd for CzoH^OzS: C, 68.95; H, 4.63; N, 8.04. Found C, 
67.72; H, 4.54; N, 7.74. 

d) Dimethyl-(3- {4-[5(naphmalen4-ylmemytem 
20 yl]phenoxy}propyl)amine 
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The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 21e, from 4- [5-(Naphthalen- 1 -ylmethylsulfanylmethyi> 
[13,4]oxadiazol-2-yl]phenol (0.400 g, 1.1 mmol), cesium carbonate (0.748 g, 2.3 mmol) 
and 3-cMoro-N,N-dimethylpropyl amine hydrochloride (0.181g, 1.1 mmol) to afford the 
title compound. Purification by silica gel radial chromatography (elution with 5% 2M 
NH 3 in MeOH:CHCl3) afforded 0.374 g of the title compound as a solid. Crystallization 
from Et20 afforded 0.374 g (75%) of Dimethyl-(3-{4-[5(naphth^ 

ylmethylsulfanylmelhylH ^ 

! H NMR (DMSO-d6) 8 8.16—8.13 (m, 1H), 7.92-7.95 (m, 1H), 7.84-7.88 (m, 
3H), 7.41-7.57 (m, 4H), 7.12 (d, 2H, J=9Hz), 4.36 (s, 2H), 4.10 (t, 2H, J=7Hz), 2.15 (s, 
6H), 1.84-1.93 (m, 2H). IR (KBr, an 1 ) 1614, 1500, 1469, 1257, 1175, 839. MS (ES) m/e, 
434. Anal. Calcd for C25H27N3O2S: C, 69,26; H, 6.28; N, 9.69. Found C, 68.35; H, 6.16; 
N,9.59.Mp(°C)=96. 

Example 30 

Preparation of Dimethyl-(3-{4-[5-(3-phenylpropylsulfanyi methyl)-[l,3,4]oxadiazol-2- 
yl]phenoxy}propyl)amine from 3-Phenylpropyl mercaptan. 




a) 4-Hydroxybenzoic acid iV-[2(3-phenylpropylsulfanyl) acetyl]hydrazide 




The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 19c, from (3-phenyl propylsulfenyl)acetic acid (2.00 g, 9.5 
mmol), 4-hydroxy benzoic hydrazide (1.45 g, 9.5 mmol) and 2-ethoxy- 1-ethoxycarbonyl- 
1,2-dihydroquinoline (2.35 g, 9.5 mmol) to afford the title compound as a crude mixture. 
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Crystallization from methanol and diethyl ether afforded 2.15g (66%) of 4- 
hydroxybenzoic acid jV-[2(3-phenyl propyl sulfanyl) acetyl]hydrazide. 

*H NMR (DMSO-d6) 8 10.02-10.13 (m, 2H), 9.94-9.97 (bs, 1H), 7.74 (d, 2H, 
J=8Hz), 7.14-7.31 (m, 5H), 6.81 (d, 2H, J=9Hz), 3.21 (s, 2H), 2.63-2.69 (m, 4H), 1.80- 
5 1.92 (m, 2H). 

IR(KBr, cm' 1 ) 3311, 3208, 2859, 1695, 1625, 1609, 1585, 1517, 1495, 1284, 1175, 1115, 
848, 694, 567. MS (ES) m/e, 345, 343. Anal. Calcd for C18H20N2O3S: C, 62.77; H, 5.85; 
N, 8.13. Found C, 62.37; H, 5.86; N, 8.03. 

10 b) 4-[5(3-Phenylpropylsulfanylmethyl>[l,3,4]oxadiazol-2-yl]phenol 



The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 19d, from 4-hydroxybenzoic acid-JV-[2(3-phenylpropyl 
sulfanyl)acetyl] hydrazide (1.94 g, 5.6 mmol), triphenyl phosphine (2.95 g, 11.3 mmol), 

15 triethylamine (2.05 g, 20.2 mmol) and carbon tetrabromide (3.55 g, 23. 1 mmol) to afford 
the title compound as a crude material. Purification by flash filtration chromatography on 
silica gel (elution with 50% acetoneJiexane) followed by crystalhzation of the isolated 
product from EtOH afforded 0.973 g (53%) of 4-[5(3-phenylpropyl sulfanyl methyl)- 
[l,3,4]oxadiazol-2-yl]phenol. 

20 1 H NMR (DMSO-d6) 5. 10.31 (s, 1H), 7.78 (d, 2H, J=9Hz), 7.14-7.27 (m, 5Hz), 

6.94 (d, 2H, J=9Hz), 4.07 (s, 2H), 2.60-2.67 (m, 4H), 1.79-1.89 (m, 2H).IR(ECBr, cm" 1 ) 
3143, 3024, 2938, 1611, 1601, 1499, 1232. MS (ES) m/e, 327, 325. Anal. Calcd for 
Ci8Hi8N 2 0 2 S: C, 66.23; H, 5.56; N, 8.58. Found C, 65.87; H, 5.47; N, 8.44. 

25 c) Dimemyl-(3-{4-[5-(3-pheny^ 
yl]phenoxy}propyl)amine 
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N N 




The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 19e, from 4-[5(3-phenylpropyl sulfanylmethyl)-[ 1,3,4] oxadiazol- 
2-yl]phenol (0.800 g, 2.5 mmol), sodium hydride (0.225 g, 5.6 mmol), and 3-chloro-N,N- 
5 dimethylpropylamine HC1 (0.426 g, 2.7 mmol) to afford the title compound as a crude 
material. Purification by radial chromatography on silica gel (elution with 1 0% 2M NH 3 
EST MeOH:CHCl 3 ) afforded 0.602 g of an oiL The oil was dissolved in diethyl ether. To 
this solution was added dropwise, a soluiton of EtOH in Et20 that was treated with 0.1 16 
mL acetyl chloride. The resultant precipitate was collected by filtration to afford 0.533 g 

1 0 (50%) of dimethyl-(3- {4-[5-(3-phenylpropylsulfanyl methyl)-[l 3,4] oxadiazol-2- 
yl]phenoxy} propylamine as the hydrochloride salt 

l H NMR (DMSO-d6) 5 7.90 (d, 2H, J=9JHz), 7.22-7.27 (m, 2H), 7.13-7.18 (m, 
5H), 4.17 (t, 2H, J=6Hz), 4.09 (s, 2H), 3.19-3.21 (m, 2H), 2.78 (s, 6H), 2.60-2.67 (m, 4H), 
2.13-2.22 (m, 2H), 1.79-1.89 (m, 2H). IR (CHC1 3 , cm" 1 ) 2970, 2337, 1615, 1570, 1500, 

15 1474, 1254, 1 176. MS (ES) m/e, 412. Anal. Calcd for C23H29N3O2SHCI: C, 61.66; H, 
6.75; N, 9.38. Found C, 61.30; H, 6.76; N, 9.13. Mp(°C)=148. 

Example 31 

Preparation of Dimethyl-(3- {4-[5-(2-phenoxyethoxymethyl)-[l,3,4]oxadiazol-2- 
2 0 yl]phenoxy}propyl)amine from 2-(Phenoxyethoxy)acetic acid 




a) 



4-Hydroxybenzoic acid 7\T-[2-(2-phenoxyethoxy) acetyl] hydrazide 
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OH 



o 



The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 19c, from 2-(phenoxyethoxy)acetic acid (2.0g, 10.2 mmol), 4- 
hydroxy benzoic hydrazide (1.55 g, 10.2 mmol) and 2-ethoxy-l-ethoxycarbonyl-l ,2- 
5 dihydroquinoline (2.52 g, 10.2 mmol) to afford the title compound as a crude mixture. 
Purification by HPLC on silica gel (elution with a linear gradient of 0 to 10% 
MeOH:CHCl3 over a thirty minute period) followed by crystallization of the isolated 
material from MeOH:Et 2 0 afforded 1.02 g (30%) of 4~hydroxybenzoic acid iV-[2-(2- 
phenoxyethoxy) acetyl] hydrazide. 
10 l K NMR pMSO-d6) 8 10.08 (bs, 2H), 9.76 (bs, 1H), 7.74 (d, 2H, J=9Hz), 7.24- 

732 (m, 2H), 6.91-6.97 (m, 3H), 6.81 (d, 2H, J=9Hz), 4.16-4.19 (m, 2H), 4.11 (s, 2H), 
3.85-3.89 (m, 2H). IR (KBr, cm" 1 ) 3229, 1695, 1647, 1627, 1609, 1588, 1574, 1507, 1498, 
1246, 1140, 755. MS (ES) m/e, 331, 329. Anal. Calcd for C17H18N2O5: C, 61.81; H, 5.49; 
N, 8.48. Found C, 61.26; H, 5.51; N, 8.46. 

15 

b) 4~[5-(2-Phenoxyethoxymethyl)-[l ,3,4]-oxadiazol-2-yl] phenol 



The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 19d, from 4-hydroxybenzoic acid JV-[2-(2-phenoxyethoxy) 

2 0 acetyl] hydrazide (0.961 g, 2.9 mmol), triphenylphosphine (1.53 g, 5.8 mmol), 

triethylamine (1.06 g, 10.5 mmol) and carbon tetrabromide (1.83 g, 11.9 mmol) to afford 
the title compound as a crude mixture. Purification by flash filtration chromatography on 
silica gel (elution with 50% acetone:hexane) followed by crystallization of the isolated 
product from EtOH afforded 0.473 g (52%) of 4-[5-(2-phenoxyethoxymethyl)-[ 1,3,4]- 

2 5 oxadiazol-2-yl] phenol. 
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'HNMR (DMSO-d6) 8. 10.32 (bs, 1H), 7.81 (d, 2H, J=9Hz), 7.23-7.30 (m, 2H), 
6.89-6.97 (m, 5H), 4.85 (s, 2H), 4.13-4.16 (m, 2H), 3.89-3.92 (m, 2H). IR (KBr, cm' 1 ) 
3120, 1609, 1600, 1497, 1218, 1244, 1251, 1116, 753. MS (ES) m/e, 313, 311. Anal. 
Calcd for CnH^C* C, 65.38; H, 5.16; N, 8.97. Found C, 65.00; H, 5.10; N, 8.65. 



c) Preparation of Dimethyl-(3- {4-[5-(2-phenoxyethoxymethyl) -[l,3,4]oxadiazol-2- 
yl]phenoxy}propyl)amine 



10 preparation of Example 19e, from 4-[5-(2-phenoxyetlioxy methyIHl,3>4]-oxadiazol-2-yl] 
phenol (0.420 g, 1.3 mmol), sodium hydride (0.124 g, 3.1 mmol), and 3-chloro-N,N- 
dimemylpropylamine HC1 (0.234 g, 1.5 mmol) to afford the title compound as a crude 
mixture. Crystallization from hexane:Et 2 0 afforded 0.321 g (60%) of dimethyl-(3-{4-[5- 
(2-phenoxyethoxymethyl)-[l,3,4]oxadiazol-2-yl]phenoxy} propyl) amine. 

15 l R NMR (DMSO-d6) 8 7.90 (d, 2H, J=9Hz), 7.24-7.29 (m, 2H), 7.12 (d, 2H, 

J=9Hz), 6.89-6.94 (m, 3H), 4.86 (s, 2H), 4.07-4.16 (m, 4H), 3.90-3.93 (m, 2H), 2.36 (t, 
2H, J=7Hz), 2.14 (s, 6H), 1.83-1.92 (m, 2H). IR (CHC1 3 , cm" 1 ) 2948, 2824, 2777, 1614, 
1600, 1589, 1499, 1469, 1302, 1256, 1175, 1087, 839. MS (FD) m/e, 397. Anal. Calcd for 
C^HrrNsC* C, 66.48; H, 6.85; N, 10.57. Found C, 66.10; H, 6.83; N, 10.44. Mp(°C>=77. 



5 




The above compound was prepared in a manner similar to that exemplified for the 



20 



Example 32 

Preparation of N-(3-Dimethylainm^^ 

[l,3,4]oxadiazol-2-yl]beiizamide from (2-Phenoxyethylthio)acetic acid 
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O 

a) 4-[5-(2-Phenoxyethoxysulfanylmethyl>[l ,3,4]oxadiazol-2-yl]benzoic acid methyl 
ester 




5 The above compound was prepared in a manner similar to that exemplified for the 

preparation of Example lb, from (2-phenoxyethylthio)acetic acid (2.21 g, 10.4 mmol), 
13-dicyclohexylcarbodiimide (2.15 g, 10.4 mmol) and 4-(lJ3-tetrazole-5-yl)benzoic acid 
methyl ester (2.13 g, 104 mmol) to afford the title compound as a crude mixture. 
Purification by flash filtration chromatography on silica gel (elution with 1 x 250 mL 

10 CH2CI2, 3 x 250 mL 50% EtOAc:hexane) afforded 0.990 g (26%) of 4-[5-(2- 

phenoxyethoxy sulfanyl memyl)-[l,3,43oxadiazol-2-yl]benzoic acid methyl ester as a 
crystalline solid. Purification of the remaining contaminated fractions by HPLC on silica 
gel (elution with a linear gradient of 25 to 40% EtOAc:hexane over a thirty minute 
period) afforded 0.841 g (22%) of 4-[5-(2-phenoxy ethoxy snlfanyl methyl)-[l,3,4] 

1 5 oxadiazol-2-yl]benzoic acid methyl ester. 

'H NMR (DMSO-d6) 8 8.09-8.16 (m, 4H), 7.23-7.30 (m, 2H), 6.90-6.94 (m, 3H), 
426 (s, 2H), 4.20 (t, 2H, J=6Hz), 3.91 (s, 3H), 3.04 (t, 2H, J=6Hz). IR (CHCI3, cm" 1 ) 
1721, 1498, 1283, 1243. MS (BS) m/e, 371. Anal. Calcdfor Ci9H 18 N 2 04S: C, 61.61; H, 
4.90; N, 7.56. Found C, 61.54; H, 4.91; N, 7.56. 

20 

b) 4-[5-(2-Phenoxyethoxysulfimylmemyl)-[l,3,4]oxam^ol-2-yl]benzoic acid 
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The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 1c, from 4-[5-(2-phenoxy etlioxy sulfanyl methyl)-[ 1,3,4] 
oxadiazol-2-yl]benzoic acid methyl ester (1.00 g, 2.7 mmol), and lithium hydroxide 
(0.194 g, 8.1 mmol) to afford 0.868 g (90%) of 4~[5-(2-phenoxyethoxy sulfanylmethyl> 
[l,3,4]oxadiazol-2-yl]benzoic acrid as a white solid. 

! H NMR (DMSO-d6) 8 13.35 (bs, 1H), 8.06-8.14 (m, 4H), 7.23-7.30 (m, 2H), 
6.90-6.98 (m, 3H), 4.26 (s, 2H), 4.20 (t, 2H, J=6Hz), 3.04 (t, 2H, J=6Hz). IR (CHC1 3 , cnf 
, ). 1700, 1587, 1497, 1243. MS (ES) m/e, 357, 355. AnaL Calcd for CigH^C^S: C, 
60.66; H, 4.53; N, 7.86. Found C, 60.29; H, 4.51; N, 7.80. 

c) AK3-DimetkylammopropyO^ methyl)- 
[l,3,4]oxadiazol~2-yl]benzarnide 




O 



The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 7c, from 4-[5-(2-phenoxyethoxy sulfanylmethyl)- . 
[l,3,4]oxadiazol-2-yl]benzoic acid (0.600 g, 1.68 mmol), 1-hydroxybenzotriazole (0.227 
g, 1.68 mmol), 4-dimethylamino pyridine (0.021 g, 0.17 mmol), 3-(dimethylamino)propyl 
amine (0.181 g, 1.77 mmol) and 1,3-dicyclohexyl carbodiimide (0.365 g, 1.77 mmol) to 
afford the title compound as a crude mixture. Purification by radial chromatography on 
silica gel (elution with 10% 2M ]SH 3 in MeOHrCEkCb) followed by crystallization of the 
isolated material from EtOH:Et 2 0 afforded 0.335 g (45%) of iN^3-dimethylaminopropyl)- 
4-[5-(2-phenoxyethoxysulfanyl methylHM,4]oxadiazol-2-yI] benzamide. 
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'HNMR (DMSO-d6) 8 8.72 (t, 1H, J=5Hz), 8.00-8.07 (m, 4H), 7.23-7.29 (m, 
2H), 6.90-6.94 (m, 3H), 4.25 (s, 2H), 4.20 (t, 2H, J=6Hz), 3.30 (q, 2H, J=6Hz), 3.04 (t, 
2H, J=6Hz), 2.66 (t, 2H, J=7Hz), 2.14 (s, 6H), 1.62-1.72 (m, 2H). IR (CHC1 3 , cm" 1 ) 3008, 
2951, 2827, 1652, 1585, 1555, 1497, 1243, 1011. MS (ES) m/e, 441, 439. Anal. Calcd for 
5 C23H28N4O3S: C, 62.70; H, 6.41; N, 12.72. Found C, 62.33; H, 6.31; N, 12.62. 
Mp(°C)=96. 

Example 33 

Preparation of Dimethyl-(3-{4-[5-(4-phenoxybutyl)-[l,3,4] oxadiazol-2- 
1 0 yl]phenoxy}propyl)amine from 5-phenoxypentanoic acid 



The above compound was prepared in a manner similar to that exemplified for the 



15 preparation of Example 19c, from 5-phenoxypentanoic acid (2.00 g, 10.3 mmol), 4- 
hydroxybenzoic hydrazide (1.57 g, 10.3 mmol) and 2-ethoxy-l-ethoxycarbonyl-l,2- 
dihydroquinoline (2.55 g, 10.3 mmol) to afford the title compound as a crude mixture. 
Purification by HPLC on silica gel (elution with a linear gradient of 0 to 10% 
MeOH:CHCl 3 over a thirty minute period) afforded 2.03 g (60%) of 4-hydroxybenzoic 

2 0 acid-7/'-(5-phenoxypentanoyl)hydrazide as a white foam. 

X HNMR (DMSO-d6) 8 10.06 (bs, 1H), 10.02 (bs, 1H), 9.75 (bs, 1H), 7.74 (d, 2H, 
J=9Hz), 721-7.31 (m, 2H), 6.87-6.95 (m, 3H), 6.81 (d, 2H, J=9Hz), 3.98 (t, 2H, J=6Hz), 
2.24 (t, 2H, J=7Hz), 1.62-1.83 (m, 4H). IR (KBr, cm' 1 ) 3269, 1663, 1608, 1577, 1496, 
1472, 1280, 1248, 848, 754. MS (ES) m/e, 329, 327. Anal. Calcd for C18H20N2O4: C, 

2 5 65.84; H, 6.14; N, 8.53. Found C, 65.53; H, 6.19; N, 8.36. 




a) 



4-Hydroxybenzoic acid-AP-(5-phenoxypentanoyl)hydrazide 
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b) 4-[5-(4-Pheiioxybutyl>[l^,4]oxadiazol-2-yl]phenol 




OH 



The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 19d, from 4-hydroxybenzoic acid-J\P-(5- 
phenoxypentanoyl)hydrazide (1.90 g, 5.8 mmol), triphenylphosphine (11.6 g, 3.04 
ramol), triethylamine (2.11 g, 20.8 mmol) and carbon tetrachloride (3.65 g, 23.7 mmol) to 
afford the title compound as a crude mixture. Purification by flash filtration 
chromatography on silica gel (elution with 50% acetonerhexane) followed by 
crystallization of the isolated product from ethanol afforded 1.71 g (65%) of 4-[5-(4- 
phenoxy butyl)-[l,3,4]oxadiazoI-2-yl]phenol. 

l R NMR (DMSO-d6) 5 10.25 (bs, 1H), 7.78-7.82 (m, 2H), 7.23-7.31 (m, 2H), 
6.88-6.96 (m, 5H), 4.02 (t, 2H, J=6Hz), 2.98 (t, 2H, J=7Hz), 1 .78-1.97 (m, 4H). IR (KBr, 
cm" 1 ) 3061, 2935, 2870, 1611, 1601, 1499, 1283, 1245, 1229, 1174, 1035, 750, 689. MS 
(ES) m/e, 311, 309. Anal. Calcd for dsH^Cb: C, 69.66; H, 5.85; N, 9.03. Found C, 
69.81; H, 5.85; N, 8.76. 

c) Dimethyl-(3-{4-[5-(4-phenoxybutyl)-[l,3,4] oxadiazol-2- 
yl]phenoxy}propyI)amine 




The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 19e, from 4-[5-(4-phenoxy butyl>[l,3,4]oxadiazol-2-yl]phenol 
(0.865 g, 2.8 mmol), sodium hydride (0.256 g, 6.4 mmol), and 3-cMorcnN,N-dimethyl 
propylamine HC1 (0.485 g, 3.1 mmol) to afford the title compound as a crude mixture. 
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Crystallization from hexane:Et 2 0 afforded 0.769 g (70%) of dimethyl-(3-{4-[5-(4- 
phenoxybutyl)-[ 1,3,4] oxadiazol-2-yl]phenoxy}propyl)amine. 

! H NMR (DMSO-d6) § 7.88 (d, 2H, J=9Hz), 7.23-7.30 (m, 2H), 7.10 (d, 2H, 
J=9Hz), 6.89-6.94 (m, 3H), 4.08 (t, 2H, J=7Hz), 4.02 (t, 2H, J=6Hz), 2.99 (t, 2H, J^7Hz), 
5 2.35 (t, 2H, J=7Hz), 2.14 (s, 6H), 1.81-1.95 (m, 6H). IR (CHCI3, cm' 1 ) 2952, 2873, 2825, 
2777, 1615, 1589, 1500, 1470, 1248, 1174. MS (FE>) m/e, 395. Anal. Calcd for 
C23H29N3O3: C, 69.85; H, 7.39; N, 10.62. Found C, 69.87; H, 7.54; N, 10.26. Mp(°C)=78. 

Example 34 

10 Preparation of 4-[5-(2-Phenoxy-e^^ 

pyiroKdin-l-yl-ethyl)-ben2aiiiide from 4-[5-(TPhenoxye1iiylsulfanyImethy^ 
[l,3,4]oxadiazol-2-yl]benzoic acid andN-(2-aminoethyl)pyrrolidiae 




To a slurry of the ^[S-CPhenoxyethylsidfanylmethyO-tl^^Joxadiazol-Z- 
15 yl]benzoic acid (0.054 g, 0.15 mmole), 1-hydroxybenzotriazole hydrate (0.024 g, 0.18 
mmole), andN-(2-aiiiinoethyl)pyrrolidine (0.023 ml, 0.18 mmole) in 2 ml 
dichloromethane at room temperature was added diisopropylcarbodiimide (0.047 ml, 0.30 
mmole). The reaction was stirred 16 h at ambient temperature, then polystyrene 
methylisocyanate (0.06 mmole) and dichloromethane were added and the reaction was 
2 0 stirred at room temperature overnight The reaction mixture was evaporated, taken up. in 
3 ml methanol, and purified over an SCX column (elution with 2 M ammonia in 
methanol) to afford 0.067 g (99%) of 4-[5-(2-Phenoxy-ethylsulfanylmethyl)- 
[l,3,4]oxadiazol-2-yl]-N-(2-pyrro^ 

l H NMR(CDC1 3 ) 5 8.08(d, 2H, J=9), 7.90(d, 2H, J=9), 7.26(m, 2H), 7.01(m, 1H), 
25 6.94{t, 1H, J=8), 6.88(d, 2H, J=9), 4.22(t, 2H, J=6), 4.07(s, 2H), 3.57(q, 2H, J=6), 3.06(t, 
2H, J=6), 2.74(t, 2H, J=6), 2.60(m, 4H), 1.80(m, 4H). MS (ES) m/e, 452.19 
(C24H28N4O3S). 
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Example 35 

Preparation of 4-[5-(2-Phenoxy-€thykulfanylmethyl>[l,3,4]oxadiazol-2-yl]-N-{3- 
pycrolidin-l-yl-propyl)-benzamide from 4-[5-(Phenoxyethylsulfany]methyl>- 
[13,4]oxadiazol-2-yI]beozoic acid and N-(3-aminopropyl)pyrrolidine 




O 



The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 34, from 4-[5-(Phenoxyemylsmianymiemyl>[l,3,4]oxadiazol-2- 
yl]benzoic acid and N-(3-aminopropyl) pyrrolidine to afford 4-[5-(2-Phenoxy- 
emylsmfanylmemyl>[l J 3,4]oxamazol-2-yl]-N-(3-pyrrolidm-l-^^ 

^NMRCCDCB) 8 9.29(m, 1H), 8.08(d, 2H, J=9), 7.99(d, 2H, J=9), 727(m, 2H), 
6.98(t, 1H, J=8), 6.89(d, 2H, J=7), 4.21(t, 2H, J=7), 4.07(s, 2H), 3.62(q, 2H, J=6), 3.06(t, 
2H, J=6), 2.74(t, 2H, 3=6), 2.59(m, 4H), 1.83(m, 6H). 

MS (ES) m/e, 466.20. Anal. Calcd for C^^CbS-O.SKbO: C, 63.13; H, 6.75; N, 1 1.78. 
Found C, 63.33; H, 6.26; N, 11.95. 

Example 36 

Preparaticm4-[5-(2-Phenoxy-emylsuffanylmemyl)-[l,3 > 4]oxadiazol-2-yl] 
l-yl-butyl)-benzamide from 4-[5-(Phenoxyemylsulfanylmethyl)-[l,3 J 4]oxadiazol-2- 
yl]benzoic acid and N-(4-aminobutyl)pynx>lidine 




■O 



The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 34, from 4-[5-(Phenoxyethylsulfany^ 
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yfjbenzoic acid andN-(4-aminobutyl) pyrrolidine to afford 4-[5-(2-Phenoxy- 
ethylsmfanylmefoyl)-[l,3,4]oxatf^ 

'HNMRCCDCb) 5 8.25(m, 1H), 8.09(d, 2H, J=8), 7.88(d, 2H, J=8), 7.28(m, 2H), 
6.95(t, 1H, J=7), 6.89(d, 2H, J=8), 4.22(t, 2H, J=7), 4.07(s, 2H), 3.47(q, 2H, J=7), 3.06(t, 
2H, J=6), 2.48(111, 6H), 1.71(m, 8H). MS (ES) m/e, 480.22. Anal. Calcd for 
C25H3oN40 3 S-0.33H 2 0: C, 64.17; H, 6.77; N, 11.51. Found C, 64.16; N, 6.58; H, 11.59. 

Example 37 

Preparation N-[3<4-Methyl-piperazin-l-yl)-propyl]-4-[5-(2-phenoxy- 
eihylsulfanylmethyl)-[l^,4]oxadiazol-2-yl]-benzamide ftom 4-[5- 
(Phenoxyemybulfanylme^lJ-Cl^^joxadiazol^-yllbenzoic acid and 3-(4-Methyl- 
piperazin-l-yl)-propylamine 




O 



The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 34, from 4-[5-(Phenoxyemylsulfanylmemyl)-[13 3 4]oxadiazol-2- 
yl]benzoic acid and 3-(4-Methyl-piperazin-l-yl)-propylamine to afford N-[3-(4-Methyl- 
piperazm-l-yl)-propyl]-4-[5<2-pte 
benzamide. 

^NMRCCDCta) 8 8.09(m, 4H), 7.26(m, 2H), 6.95(t, 1H, J=8), 6.89(d, 2H, J=9), 
4.22(t, 2H, J=8), 4.07(s, 2H), 4.00(m, 1H), 3.82(m, 1H), 3.64(q, 2H, J=7), 3.40(m, 1H), 
3.06(t, 2H, J=6), 2.97(m, 6H), 2.51(m, 2H), 2.12(m, 1H), 1.77(m, 5H). MS (ES) m/e, 
495.23. Anal. Calcd for CzsEfoNsOsS-HClHzO: C, 56.77; H, 6.60; N, 12.73. Found C, 
56.71; H, 6.82; N, 13.57. 

Example 38 
Preparation N<l-Benzyl-piperidm^yl^ 

[l,3,4]oxadiazol-2-yl]-benzamide from 4-[5-(Phenoxyethylsulfanylmethyl)- 
[l,3,4]oxadiazoI-2-yl]benzoic acid and l-Benzyl-piperidin-4-ylamine 
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The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 34, from 4-[5-(Phenoxyethybulfa^^ 

yl]benzoic acid and 1 -Benzyl-piperidin^ylamine to aflFord N-(l-Benzyl-piperidin-4-yl>- 
4-[5-(2-plienoxyethylsulfanylmethyl)-[l ,3,4] oxadiazol-2-yl]-benzamide. 

l K NMR(CDC1 3 ) 8 8.09(d, 2H, 7.86(d, 2H, J=9), 7.31(m, 2H), 7.24(m,5H), 
6.95(t, 1H, J=8), 6.89(d, 2H, J=9), 4.21(d, 1H, J=7), 4.07(s, 2H), 4.03(m, 1H), 3.52(s, 
2H), 3.06(t, 2H, J=7), 2.88(d, 2H, J=ll), 2.14(t, 2H, J=10), 2.04(d, 2H, J=13), 1.58(m, 
2H). MS (ES) m/e, 528.22. Anal. Calcd for C30H32N4O3S: C, 68.16; H, 6.10; N, 10.60. 
Found C, 67.78; H, 6.1 1; N, 10.53. 

Example 39 
Preparation N-(2-Morpholin^yl-ethyl>^ 

[l,3,4]oxacfcazol-2-yl]-benzamide from 4-[5-(Phenoxyethylsulfanylmethyl)- 
[l,3,4]oxadiazol-2-yl]benzoic acid and 2-Moipholin-4-yl-etbylainine 




The above compound was prepared in a manner similar to that exemplified for the . 
preparation of Example 34, from 4-[5-(Phenoxyethylsu^ 

yl]benzoic acid and 2-morpholin^yl-ethylamine to afford N-(2-Morpholin-4-yl-ethyl)-4- 
[5<2-phenoxy^thylsulfan^ • 

'H NMRCCDC1 3 ) 5 8.1 l(d, 2H, J=9), 7.90(d, 2H, J=9), 7^8(m, 2H), 6.94(t, 1H, 
J-9), 6.89(4 2H, J=8), 6.85(m, 1H), 4.21(t, 2H, J-7), 4.08(s, 2H), 3.75(t, 4H, J=2), 
3.58(q, 2H, J=6), 3.06(t, 2H, J=6), 2.63(t, 2H, J=3), 2.52(m, 4H). MS (ES) m/e, 468.18. 
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AnaL Calcd for Cfc^^O^: C, 61.52; H, 6.02; N, 1 1.96. Found C, 61.36; H, 5.94; 
1L95. 

Example 40 

5 Preparation N-(3-Morpholin^-yl-propyl)^ 

[l,3,4]oxadiazol-2-yl]-benzamide from 4-[5-(Phenoxyethylstd£anyImethyl)- 
[l,3,4]oxadiazol-2-yl]benzoic acid and 3-Moipholin-4-yl-propylamine 




O 



The above compound was prepared in a manner similar to that exemplified for the 
1 0 preparation of Example 34, from 4-[5-(Phenoxyethylsulj^^ 

yl]benzoic acid and 3-morpholin-4-yl-propylamine to afford N-(3-Morpholin-4-yl- 
propyl)-4-[5<2-phenoxyeihy^ 

l HNMR(CDCla) 5 8.29(m, 1H), 8.12(d, 2H, J=9), 7.95(d, 2H, J=9), 7>25(m, 2H), 
6.95(t, 1H, J=8), 6.89(d, 2H, J=9), 4.22(t, 2H, 1=6), 4.08(s, 2H), 3.70ft 4H, J=6), 3.61(q, 
15 2H, J=5), 3.06(t, 2H, J=8), 2.58(t, 2H, J=7), 2.51(m, 4H), L81(m, 2H, J=6). MS (ES) 
m/e, 482.20. Anal. Calcd for C2SH3QN4O4S2.33H2O: C, 57.23; H, 6.66; N, 10.68. Found 
C, 57.12;H, 5.69; N, 10.74. 

Example 41 

2 0 Preparation N-(34nndazol-l-y]-propyl)^-[5-(2^ 

[l,3,4]oxadiazol-2-yl]-benzamide from 4-[5-(Phenoxyethylsulfanylmethyl)- 
[l,3,4]oxadiazol-2-yl]benzoic acid and 3-Imidazol-l-yl-propylamine 




O 



WO 03/097047 



PCT/US03/12123 



-155- 

The above compound was prepared in a maimer similar to that exemplified for the 
preparation of Example 34, from 4-[5-(Phmoxyethylsnlfanylmeth^>[l,3,4]oxadiazol-2- 
yljbenzoic acid and 3-ImidazoM-yl-propyiamine to afford N-(3-Imidazol-l-yi-pro^ 
[5-(2-phenoxy-ethylsulfanyta^ 

^NMRCCDCla) 6 8.08(<L 2H, J=9), 7.85(d, 2H, J=9), 7.56(s, 1H), 7.26(m, 2H), 
7.07(s, 1H), 6.98(s, 1H), 6.95(t, 1H, J=8), 6.89(d, 2H, J=9), 6.43(t, 1H, J=€), 4.21& 2H, 
J=7), 4.07(t, 4H, JM7), 3.51(q, 2H, J=7), 3.05(t, 2H, J=7), 2.18(m, 2H, J=7). MS (ES) 
m/e, 463.17. 

Example 42 

Preparation N-(3-Dime1hylamino-pro^ 

ethylsnlfanylmethyl)-[l,3,4]oxadiazol-2-yl]-benzamide from 4-[5- 
(Phenoxyethyls^fanylmethylHl^^ acid andN,NJSf-Trimethyl- 

propane-l,3-di amine 

o 

The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 34, from 4-[5^henoxyemylsulfiinyImethyl)-[13,4]oxadiazol-2- 
yl]benzoic acid and NJSf.N'-Trimethyl-propane- 1 ^-diamine to afford N-(3- 
r^emylammo-propyl)-N-memyl^[5-(2-phenoxy^mylsulfimyhnem^ 
[l,3,4]oxadiazol-2-yl]-benzarnide. 

l H NMR(CDC1 3 ) § 8.06(d, 2H, J= 9), 7.52(d, 2H, J=9), 7.25(m, 2H), 6.94(t, 1H, 
J=9), 6.89(d, 2H, J=9), 4.21(t, 2H, J=7), 4.07(s, 2H), 3.59(t, 1H, J=7), 3.28(t, 1H, J=8), 
3.08(q, 2H, J=7), 3.06(s, 1.5H), 2.96(s, 1.5H), 2.36(t, 1H, J=9), 2.26(s, 3H), 2.10(m, 1H), 
2.09(s, 3H), 1.85(m, 1H), 1.69(m, 1H). MS (ES) m/e, 454.20. Anal. Calcd for 
C 24 H3oN403S-0.33H 2 0: C, 62.59; H, 6.71; N, 12.16. Found C, 62.44; H, 6.54; N, 12.48. 




Example 43 
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Preparation N-[3-(Me%l-pbjenyl-am^ 

[13,4]oxadiazol-2-yl]-benzamide from 4^[5-(PhenoxyethylsulfanylmetiiyI)- 
[l,3,4]oxamazol-2-yl]benzoic acid andNl-Methyl-Nl-phenyI-propane-l,3-diamine 




The above compound was prepared in a manner similar to mat exemplified for the 
preparation of Example 34, from 4-[5-(Phenoxyethylsulfanylmethyl)-[l 5 3,4]oxadiazol-2- 
yl]benzoic acid andNl-Memyl-Nl-phenyl-propane-l,3-diarnine to afford N-[3-(Methyl- 
phenyl-arnmo)-propyl]-4-[5-(2-phenoxy-emylsdfanylmemyl)-[13 
benzamide. 

'HNMRCCDCIb) 5 8.04(d, 2H, J=9), 7.84(d, 2H, J=9), 7-26(m, 4H), 6.95(t, 1H, 
J=8), 6.87(d, 2H, J=9), 6.77(m, 3H), 6.53(t, 1H, 3*7), 4.21(t, 2H, J=6), 4.07(s, 2H), 
3.57(q, 2H, J=7), 3.47(t, 2H, J=7), 3.06(t, 2H, J=6), 2.93(s, 3H), 1.95(m, 2H, J=7). MS 
(ES) m/e, 502.20. Anal. Calcd for C28H3<MO 3 S0.33H2O: C, 66.12; H, 6.08; N, 11.01. 
Found C, 66.91; H, 5.71; N, 11.03. 
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Example 44 

Preparation of 4- { 5 - [2-(2 3 4^cMorophenoxy)^thylsulfanylmethyl] -[ 1 ,3 ,4] -oxadiazol-2- 
yl}-N-(3-dimeAylaminopropyI)-b©Qzaiidde 




A solution of 2-[[2-(2,4-dichlorophenoxy)ethyl]-[thio] acetic acid hydrazide (1.48 

g, 5.0 mmol), terephthalic acid, monomethyl ester chloride (0.993 g, 5.0 mmol), and 
triethylamine (0.836 mL, 6.0 mmol) in 35 mL THF was stirred at room temperature for 6 

h. The resultant precipitate was collected by filtration, washed with THF, and the filtrate 
was concentrated in vacuo to afford an off-white solid, which was crystallized from 
ethanol to afford 1.94 g (85%) of 4-(N'-{2-[2-(2,4-dicUorophenoxy)-ethylsulfenyl]- 
acetyl}-hydrazinocarbonyl)-benzoic acid methyl ester as a white solid (MP 156-157 °C, 
MW 456.03). 

l K NMR (CDC1 3 ) 5 9.30 (d, 1H, J=6 Hz), 8.82 (d, 1H, J=6 Hz), 8.11 (d, 2H, J=8 
Hz), 7.84 (d, 2H, J=8 Hz), 7.36 (d, 1H, J=2 Hz), 7.17 (dd, 1H, J=2 and 9 Hz), 6.87 (d, 1H, 
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1=9 Hz), 4.30 (t, 2H, 1=6 Hz), 3.95 (s, 3H), 3.59 (s, 2H), and 3.16 (t, 2H, J=6 Hz). IR 
(KBr, cm" 1 ) 3193, 1714, 1604, 1568, 1481, 1465, 1295, 1105, and 869. MS (ESI) m/e 
455, 457, 459, 461. Anal. Calcd for CisH.gCfeNzOsS: C, 49.90; H, 3.97; CI, 15 JO; N, 
6.13; S, 7.01. Found C, 49.99; H, 3.98; CI, 15.79; N, 6.15; S, 7.37. 



b) 4-{5-[2-(2,4-dicMorophenoxy>ethyIsulfanylmelhyl]-[l,3,4]oxadiazol-2-y^ 
benzoic acid methyl ester 



10 A heterogeneous mixture of 4-(N'-{2-[2-(2,4-dicMorophenoxy)-e%lsuIfanyl]-acetyl}- 
hydrazinocarbonyl)-benzoic acid methyl ester (0.228 g, 0.5 mmol), triphenylphosphine 
(0.265 g, 1.0 mmol), triethylamine (0.251 mL, 1.8 mmol) and carbon tetrachloride (0.202 
mL, 2.06 mmol) in 4 mL acetonitrile was stirred at room temperature for 4 h. The 
resultant precipitate was collected by filtration, washed with acetonitrile and diethyl ether, 

15 and the solid was dried in vacuo at 40 °C for 2 h to afford 0.153 g (70%) of 4-{5-[2-(2,4- 
dicMorophenoxy)-emylsulj^ylm^ acid methyl ester 

as a white solid (MP 148-152 °C, MW 438.02). 

'H NMR (CDCb) 5 8.17 (d, 2H, J=8 Hz), 8.10 (d, 2H, J=8 Hz), 7.34 (d, 1H, J=2 
Hz), 7.17 (dd, 1H, 1=2 and 9 Hz), 6.84 (d, 1H, J=9 Hz), 4.26 (t, 2H, J=6 Hz), 4.18 (s, 2H), 

20 3.97 (s, 3H), and 3.12 (t, 2H, 1=6 Hz). IR (KBr, an 1 ) 2940, 1717, 1485, 1470, 1437, 
1432, 1287, 1252, 1236, 1114, 1062, 1010, 776, 719, and715. MS (ESI) m/e 437, 439, 
441, 443. Anal. Calcd for C 19 Hi6Cl2N 2 0 4 S: C, 51.95; H, 3.67; CI, 16.14; N, 6.38; S, 7.30. 
Found C, 52.32; H, 3.69; CI, 15.86; N, 6.38; S, 7.33. 



5 
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c) 4-{5-[2-(2,4-dicMoropheno^ 
benzoic acid 



5 [l,3,4]oxadiazol-2-yl}-benzoic acid methyl ester (0.22 g, 0.5 mmol), and lithium 
hydroxide (0.036 g, 1.5 mmol) in 3.5 mL THF and 1.5 mL H2O was stirred at room 
temperature for 5 h. The THF was removed in vacuo, and the remaining aqueous solution 
adjusted to pH 1.7 with concentrated HC1. The resultant precipitate was collected by 
filtration, washed with H 2 0, and dried in vacuo at 40 °C to afford 0.134 g (63%) of 4-{5- 

10 [2-(2,4-dichlorophenoxy)-ethylsulMyh^ acid as a 

white solid (MP 161-163 °C, MW 424.01). 

: HNMR (DMSO-dfi) 8 13.30 (bs, IE), 8.11 (d, 2H, J=9 Hz), 8.04 (d, 2H, J=9 Hz), 
7.52 (d, 1H, J=2 Hz), 7.33 (dd, 1H, J^2 and 9 Hz), 7.17 (d, 1H, J=9 Hz), 4.28 (t, 2H, J=6 
Hz), 4.27 (s, 2H), and 3.05 (t, 2H, J=6 Hz). IR (KBr, cm' 1 ) 2910, 2670, 2550, 1704, 1686, 

15 1551, 1485, 1433, 1291, 1262, 1072, 871, and 714. MS (ESI) m/e 423, 425, 427, 429. 

Anal. Calcd for C18H14CI2N2O4S: C, 50.84; H, 3.32; CI, 16.67; N, 6.59; S, 7.54. Found C, 
50.78; H, 3.40; CI, 16.83; N, 6.55; S, 7.74. 




HO 



O 



A suspension of 4-{5-[2-(2,4-dichlorophenoxy)-ethylsulfanylmemyl]- 
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d) 4-{5-[2-(2,4-dicMorophenoxy^ 
dimethylaminopropyl)-benzamide 




A solution of 4-{5-[2-(2,4-dicUorophenoxy)-ethylsulfany 
5 [13,4]oxadiazol-2~yl}-benzoic acid (0.361 g, 0.85 mmol), and l,l'-carbonyldiimidazole 
(0.139 g, 0.86 mmol) in 10.0 mL THF was stiired at 60 °C for 0.5 h. The reaction 
solution was allowed to cool to ambient temperature followed by addition of 3- 
(dimethylainino)propylamine (0.129 mL, 1.02 mmol), then stirred at room temperature for 
3 h. The THF was concentrated in vacuo and the resultant precipitate was collected by 
1 0 filtration, washed with ethyl acetate and diethyl ether, and dried in vacuo at 40 °C to 
afford 0.25 g (57%) of 4-{5-[2-(2,4-dicHoropheno^^ 

oxadiazol-2-yl}-N-(3-dime1hylaminopropyl)-benzaimde as a white solid (MP 140-141 °C, 
MW508.11). 

l H NMR (CDCI3) 8 8.86 (bs, 1H), 8.09 (d, 2H, J=9 Hz), 7.92 (d, 2H, J=9 Hz), 
15 7.34 (d, 1H, J=2 Hz), 7.17 (dd, 1H, J=2 and 9 Hz), 6.84 (d, 1H, J=9 Hz), 4.26 (t, 2H, J=6 
Hz), 4.17 (s, 2H), 3.61 (m, 2H), 3.11 (t, 2H, J=6 Hz), 2.61 (m, 2H), 238 (bs, 6H), 1.83 
(m, 2H). IR (KBr, cm 1 ) 3335, 2942, 2761, 2722, 1635, 1555, 1484, 1105, and 803. MS 
(ESI) m/e 507, 509, 511, 513. Anal. Calcd for ^^ClzN^S: C, 54.23; H, 5.14; CI, 
13.92; N, 11.00; S, 6.29. Found C, 54.03; H, 5.15; CI, 13.98; N, 10.98; S, 6.25. 

20 

Example 45 
Preparation of N-(3-dimethylamkopropyl^ 
[l,3,4]oxadiazol-2-yl]-benzamide 
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A solution of the N-(3-dimethylaminopropyl)-4-[5-(2- 
phenoxyethylsulfanylmethylH^ (0.044 g, 0.1 

mmol)prepared in Example 32, glacial acetic acid (1.14 mL, 20.0 mmol), and 3- 
5 chloroperoxybenzoic acid (0.022 g, 0.1 mmol) in 1 mL of dichloromethane was stirred at 
room temperature for 1 h. The mixture was quenched with 3 mL saturated sodium sulfite 
followed by addition of 6 mL H 2 0 and 1 mL dichloromethane. The resultant biphasic 
solution was adjusted to pH 10.3 with IN NaOH, the solvent layers separated, and the 
aqueous phase back extracted with 6x10 mL dichloromethane. The combined 
1 0 dichloromethane extracts were washed with H 2 0 and brine, dried over anhydrous sodium 
sulfate, filtered, and concentrated in vacuo to afford 0.043 g (95%) of N-(3- 
dime%Iammopropyl>4-[5-(2-phen^ 

benzamide as a white solid (MP 1 12-114 °C, MW 456.57). Analytical HPLC: 93% purity. 
*HNMR (CDC1 3 ) 8 8.88 (bs, 1H), 8.12 (d, 2H, J-8 Hz), 7.95 (d, 2H, J=8 Hz), 
15 7.30 (t, 2H, J=8 Hz), 7.01 (t, 1H, J=7 Hz), 6.93 (d, 2H, J=8 Hz), 4.62 (d, 1H, J=14 Hz), 
4.48 (m, 2H), 4.36 (d, 1H, J=14 Hz), 3.61 (m, 2H), 3.40 (m, 2H), 2.65 (m, 2H), 2.41 (bs, 
6H), and 1.86 (m, 2H). IR (KBr, cm" 1 ) 3344, 2922, 2761, 1636, 1549, 1497, 1251, and 
1044. MS (ESI) m/e 457, 455. Anal. Calcd for C 2 3H 2 8N40 4 S: C, 60.51; H, 6.18; N, 12.27; 
S, 7.02. Found C, 59.91; H, 6.16; N, 11.61; S, 6.50. 

20 

Example 46 

Preparation of N-(3-dimethylammopropy0^[^^ 
[l,3,4]oxadiazol-2-yl]-benzamide 
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A solution of the N-(3-dimethylaminopropyl)-4-[5-(2- 
phenoxyemylsutfanylmemyl)-[l,3,4]oxa& (0.022 g, 0.05 mmol) 

prepared in Example 32, glacial acetic acid (0.58 mL, 10.0 mmol), and 3- 
5 chloroperoxybenzoic acid (0.022 g, 0.1 mmol) in 1 mL of dichloromemane was stirred at 
room temperature for 19 h. The mixture was quenched with 3 mL saturated sodium sulfite 
followed by addition of 2 mL H 2 0 and 4 mL dichloromethane. The resultant triphasic 
solution was adjusted to pH 10.3 with IN NaOH, the solvent layers separated, and the 
aqueous phase back extracted with 3x15 mL dichloromethane. The combined 
1 0 dichloromethane extracts were washed with H 2 0 and brine, dried over anhydrous sodium 
sulfate, filtered, and concentrated in vacuo to afford 0.017 g (73%) of a mixture composed 
primarily of N-(3-dimemylammopropyl)-4-[5-(2-ph^ 

[l,3,4]oxadiazol-2-yl]-benzamide and a minor amount of N-(3-dimemylarninopropyl)-4- 
[5-(2-phenoxyetoanesulfinylmetoy^ as a white solid. A 

15 solution of the preceding mixture (0.015 g, -0.03 mmol), osmium tetroxide (2.5 weight 
percent solution in 2-methyl-2-propanol, 0.003 mL, 0.25 DM), and 4-methylmorpholine 
N-oxide (0.003 g, 0.025 mmol) in 1 mL of THF and 0.5 mL dichloromethane was stirred 
at room temperature for 1 h. The THF was removed in vacuo, the resultant gum 
redissolved in dichloromethane, washed with H2O and brine, dried over anhydrous 

2 0 sodium sulfate, filtered, and and concentrated in vacuo to afford 0.008 g of a black solid. 
Purification by column chromatography on silica gel (isocratic elution with 8:2 CHCI3/2.O 
M ammonia inmethanol) afforded 0.003 g (13%) of N-(3-dimemylaminopropyl)-4-[5-(2- 
phenoxyemanesuffonylmethyl)-[l,3,4]oxadiazol-2-yl]-benzannde as an off-white solid 

(MW 472.57). 
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l HNMR (CDCI3) 5 8.88 (bs, 1H), 8.11 (d, 2H, J=8 Hz), 7.95 (d, 2H, J=8 Hz), 
7.33 (t, 2H, J=8 Hz), 7.04 (t, 1H, J=7 Hz), 6.97 (d, 2H, J=8 Hz), 4.86 (s, 2H), 4.53 (t, 2H, 
J=5 Hz), 3.71 (t, 2H, J=5 Hz), 3.61 (m, 2H), 2.65 (m, 2H), 2.41 (bs, 6H), and 1.87 (m, 
2H).MS (ESI) m/e 471, 473. 



Preparation of N<3-dime&ylan^ 
[l,3,4]oxadiazol-2-yl]-benzamide 



A solution of phenol (9.41 g, 0.1 M), l-bromo-3-chloropropane (15.74 g, 0.1 M) 
and potassium carbonate (13.8 g, 0.1 M) in 150 mL of DMF was stirred at room 
temperature for 48 h, then sonicated at 50-60 °C for 12 h. The DMF was removed in 
1 5 vacuo, the residue diluted with EtOAc, washed with water, 5 N NaOH, and brine, dried 
over anhydrous magnesium sulfate, filtered and concentrated to afford 14.4 g (84%) of 3- 
chloropropoxy benzene as a clear oil. 



l H NMR (DMSO-d6) 5 7.3 (m, 2H), 6.9 (m, 3H), 4.1 (t, 2H, J=6 Hz), 3.6 (t, 2H, 
J=6 Hz), and 2.1 (quintet, 2H, J=6 Hz). IR (CHCI3, cm" 1 ) 1600, 1587, 1498, 1470, 1244, 



Example 47 




O 



10 a) 



3-chloropropoxy benzene 
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1226, 1 172, and 1039. MS (EI) m/e 170. Anal. Calcd for C9H11CIO: C, 63.35; H, 6.50; 
CI, 20.78. Found C, 65.60; H, 6.57; CI, 17.41. 

b) (3-phenoxypropylsulfanyl)-acetic acid methyl ester 



A solution of 3-chloropropoxy benzene (1.00 g, 5.86 mmol), thioglycolate methyl 
ester (0.622 g, 5.86 mmol) and potassium carbonate (1.00 g, 7.25 mmol) in 5 mL of DMF 
was stirred at room temperature for 48 h, men sonicated at 50-60 °C for 8 h, then stirred at 
room temperature for an additional 64 h. The mixture was diluted with EtOAc, washed 
10 with water and brine, dried over anhydrous magnesium sulfate, filtered and concentrated 
to afford 1.29 g (92%) of (3-phenoxypropylsulfenyl)-acetic acid methyl ester as a clear 



^NMR (DMSO-d6) S 7.3 (m, 2H), 6.9 (m, 3H), 4.0 (t, 2H, J=6 Hz), 3.65 (s, 3H), 
3. 4 (s, 2H), 2.7 (t, 2H, J=7 Hz), and 1.9 (m, 2H). IR (CHCI3, cm' 1 ) 2954, 1734, 1600, 
15 1587, 1497, 1469, 1437, 1289, and 1244. MS (FD) m/e 241. Anal. Calcd for CuHi 6 0 3 S: 
C, 59.98; H, 6.71. Found C, 58.81; H, 6.24. 

c) (3-phenoxypropylsulfanyl)-acetic acid 



mmol) and 1 N NaOH(15.0 mL, 15 mmol) in 15 mL of methanol was stirred at room 
temperature for 48 h. The solvent was removed in vacuo, the residue triturated with 
EtOAc, then dissolved in 1 N HC1 and EtOAc. The organic layer was washed with water 
and brine, dried over anhydrous magnesium sulfate, filtered and concentrated to afford 
2 5 0.853 g (75%) of 3-phenoxypropylsulfanyl)-acetic acid as a clear oil. 




oil. 




A solution of (3-phenoxypropylsulfanyl)-acetic acid methyl ester (1 20 g, 5.0 
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'H NMR (DMSO-d6) 8 12.5 (br s, 1H), 73 (m, 2H), 6.9 (m, 3H), 4.0 (t, 2H, J=6 
Hz), 3.3 (s, 2H), 2.7 (t, 2H, J=7 Hz), and 2.0 (quintet, 2H, J=6 Hz). IR (CHCI3, cm 1 ) 
3010, 2944, 171 1, 1601, 1497, 1301, 1290, 1244, and 1172. MS (ESI) m/e 227, 225. 
AnaL Calcd for C11H14O3S: C, 58.38; H, 6.23; S, 14.17. Found C, 58.16; H, 6.20; S, 
5 13.78. 

d) 4-[5-(3-phenoxypropyisulfanyImemyl)-[l 3,4]oxadiazol-2-yl]-benzoic acid methyl 
ester 




1 0 The above compound was prepared in a manner similar to that exemplified for the 

preparation of Example lb, from 4-(lH-tetrazoI-5-yl)-benzoic acid methyl ester (0.714 g, 
3.5 mmol) and (3-phenoxypropylsulfanyl)-acetic acid (0.8 g, 3.54 mmol). Purification by 
column chromatography on silica gel (elution with linear gradient of 15-100% ethyl 
acetate/bexane) afforded 0.985 g (73%) of 4-[5-(3-phenoxypropylsulfanyImethyl)- 

15 [l,3,4]oxadiazol-2-yl]-benzoic acid methyl ester as a tan solid (MP 97-100 °C, MW 
384.46). 

l RNMR (CDCI3) 8 8.17 (4 2H, J=9 Hz), 8.12 (d, 2H, J=9 Hz), 7.26 (t, 2H J=8 
Hz), 6.94 (t, 1H, J=8 Hz), 6.87 (d, 2H, J=8 Hz), 4.06 (t, 2H, J=6 Hz), 3.97 (s, 3H), 3.96 (s, 
2H), 2.86 (t, 2H, J=7 Hz), and 2.11 (m, 2H). IR (KBr, cm -1 ) 2920, 1718, 1604, 1439, 
2 0 1280, 1254, 1 109, 755, and 709. MS (ESI) m/e 385, 383. Anal. Calcd for C 2 oH2oN 2 04S: 
C, 62.48; H 5.24; N, 7.29; S, 8.34. Found C, 62.90; H, 5.77; N, 730; S, 8.81. 



e) 4-[5-(3-phenoxypropyIsulfanyhnemvl)-[13,4]oxadiazol-2-yl]-be^ acid 
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A suspension of 4-[5-(3-phenoxypropylsulfanylmethyl)-[l,3,4]oxadiazol-2-yI]- 
benzoic acid methyl ester (0.961 g, 2.5 mmol), and lithium hydroxide (0.183 g, 7.5 mmol) 
in 9 mL THF and 4 mL H 2 0 was stirred at room temperature for 4 h. The THF was 
5 removed in vacuo, an additional 10 mL of H 2 0 was added, and the heterogeneous 

aqueous mixture was adjusted to pH 1.8 with concentrated HC1. The resultant precipitate 
was collected by filtration, washed with H 2 0, and dried in vacuo at 40 °C to afford 0.917 
g (99%) of 4-[5-(3-phenoxypropylsulfanylmemyl)-[l,3,4]oxamazol-2-yl]-bemoic acid as 

an off-white solid (MP 180-185 °C, MW 370.43). 
.0 l H NMR (DMSO-de) $ 13.30 (bs, 1H), 8.11 (d, 2H, J=9 Hz), 8.07 (d, 2H, J=9 Hz), 

7.23 (t, 2H, J=8 Hz), 6.88 (m, 3H), 4.15 (s, 2H), 4.01 (t, 2H, J=6 Hz), 2.78 (t, 2H, J=7 
Hz), and 1.99 (m, 2H). IR (KBr, cm' 1 ) 2997, 2643, 2522, 1709, 1471, 1267, 1242, 753, 
and 714. MS (ESI) m/e 371, 369. Anal. Calcd for CigHigNzO^: C, 61.61; H, 4.90; N, 
7.56; S, 8.66. Found C, 62.26; H, 5.52; N, 7.54; S, 8.29. 

L5 

f) N-(3-drniemylammopropyl>4-[5-(3-phenoxypropyIsmfanylme 
[l^,4]oxadiazol-2-yl]-benzamide 
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a 




A solution of 4-[5-(3-phenox)propyisulfan^ 
benzoic acid (0.37 g, 1.0 mmol), and lj'-carbonyldiimidazole (0.164 g, 1.01 mmol) in 
10.0 mL THF was stirred at 60 °C for 0.5 h. The reaction solution was allowed to cool to 
5 ambient temperature followed by addition of 3-(dimethylamino)propylamine (0.152 mL, 
1.2 mmol), then stirred at room temperature for 6 h. The THF was concentrated in vacuo, 
and the oily residue redissolved in ethyl acetate/H 2 0. The solvent layers were separated, 
and the ethyl acetate layer was washed with H 2 0 and brine, dried over anhydrous sodium 
sulfate, filtered, concentrated in vacuo to afford 0.342 g of a tan solid. Purification by 
10 column chromatography on silica gel (isocratic elution with 1 : 1 toluene/ethyl acetate 
followed by 9:1 CHCI3/2.O M ammonia in methanol) afforded 0.256 g (56%) of N<3- 
dime%laminopropyl)-4-[5-(3^ 

benzamide as an off-white solid (MP 77-80 °C, MW 454.60). 

X H NMR (CDCI3) 5 8.79 (bs, 1H), 8.12 (d, 2H, J=8 Hz), 8.01 (d, 2H, J=8 Hz), 

15 7.26 (t, 2H, J=8 Hz), 6.92 (t, 1H, J=7 Hz), 6.88 (d, 2H, J=8 Hz), 4.06 (t, 2H, J=6 Hz), 
3.95 (s, 2H), 3.64 (m, 2H), 2.86 (t, 2H, J=7 Hz), 2.77 (m, 2H), 2.52 (bs, 6H), 2.11 (m, 
2H), and 1.96 (m, 2H). IR (KBr, cm' 1 ) 3304, 3063, 2937, 2814, 2762, 1633, 1586, 1561, 
1554, 1541, 1499, 1469, 1245, 1183, 853, and 751. MS (ESI) m/e 455, 453. Anal. Calcd 
for C24H30N4O3S: C, 63.41; H, 6.65; N, 12.32; S, 7.05. Found C, 63.29; H, 6.67; N, 

20 12.34; S, 7.03. 




Example 48 
Preparation of N<3-dimethylammop^ 
[l,3,4]oxadiazol-2-yl]-benzamide 

25 
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a) 4-chlorobutoxy benzene 




The above compound was prepared in a manner similar to that exemplified for the 
5 preparation of Example 47a, from phenol (4.75 g, 50.0 mmol) and l-bromo-4- 

chlorobutane (5.82 mL, 50.0 mmol) to afford 9.5 g (quantitative) of 4-chlorobutoxy 
benzene as a colorless oil (MW 184.67). 

l HNMR (CDC1 3 ) 8 7.28 (t, 2H, J=8 Hz), 6.94 (t, 1H, J=S Hz), 6.89 (d, 2H, J=8 
Hz), 4.00 (t, 2H, J=6 Hz), 3.62 (t, 2H, J=6 Hz), and 1.97 (m, 4H). IR (CHCI3, cm' 1 ) 3012, 
10 2960, 2875, 1599, 1587, 1498, 1471, 1244, and 1172. MS (EI) m/e 184. Anal. Calcd for 
C10H13CIO: C, 65.04; H, 7.10; CI, 19.20. Found C, 64.96; H, 7.03; CI, 18.91. 

b) (4-phenoxybutylsuIfanyl)-acetic acid methyl ester 

(X 

15 

The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 47b, from 4-chlorobutoxy benzene (1.85 g, 10.0 mmol) and 
methyl thioglycolate (1.03 mL, 11.0 mmol) to afford 2.46g (96%) of (4- 
phenoxybutylsulfanyl)-acetic acid methyl ester as a colorless oil (MW 254.35). 
20 »H NMR (CDCI 3 ) 8 7.28 (t, 2H J=8 Hz), 6.93 (t, 1H, J=8 Hz), 6.89 (d, 2H, J=8 

Hz), 3.98 (t, 2H, J=6 Hz), 3.73 (s, 3H), 3^4 (s, 2H), 2.72 (t, 2H J=7 Hz), and 1.86 (m, 
4H). IR (CHCI3, cm" 1 ) 3012, 2930, 1733, 1600, 1497, 1287, and 1244. MS (FD) m/e 254. 
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10 



15 



20 



Anal. Calcd for C 13 Hi 8 0 3 S: C, 61.39; H, 7.13; S, 12.61. Found C, 60.43; H, 7.06; S, 
10.84. 

c) (4-phenoxybutylsulfanyl)-acetic acid 



The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 47c, from 4-phenoxybutylsulfanyi)-acetic acid methyl ester (2.29 
g, 9.0 mmol) and 2N NaOH (13.5 mL, 27.0 mmol) to afford 2.04g (94%) of (4- 
phenoxybutyIsuIfanyl)-acetic acid as a pale yellow solid (MP 48-50 °C, MW 240.32). 

*H NMR (CDCI3) 8 7.28 (t, 2H, J=8 Hz), 6.94 (t, 1H, J=8 Hz), 6.89 (d, 2H, J=8 
Hz), 3.98 (t, 2H, J=6 Hz), 3.28 (s, 2H), 2.74 (t, 2H, J=7 Hz), and 1.86 (m, 4H). IR 
(CHCI3, cm" 1 ) 3010, 2944, 1710, 1600, 1497, 1300, 1291, 1244, and 1172. MS (ESI) m/e 
241, 239. Anal. Calcd for C12H16O3S: C, 59.97; H, 6.71; S, 13.34. Found C, 58.55; H, 
6.66; S, 16.01. 

d) 4-[5-(4-phenoxybutykuifanylm^ acid methyl 

ester 



The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 47d, from 4-(lH-tetrazol-5-yl)-benzoic acid methyl ester (0.817 g, 
4.0 mmol) and (4-phenoxybutylsulfanyl)-acetic acid (0.971 g, 4.04 mmol). Purification by 
column chromatography on silica gel (elution with linear gradient of 10-100% ethyl 
acetate/hexane) afforded 1.08 g (68%) of 4-[5^4-phenoxybutyIsulfanylmethyl) - 
[l,3,4]oxadiazol-2-yl]-benzoic acid methyl ester as an off-white solid (MP 98-105 °C, 
MW 398.48). 
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'H NMR (CDCb) 5 8.17 (d, 2H, J=9 Hz), 8.13 (d, 2H, J=9 Hz), 7.26 (t, 2H, J=8 
Hz), 6.92 (t, 1H, J=8 Hz), 6.86 (d, 2H, J=8 Hz), 3.96 (m, 7H), 2.73 (t, 2H, J=7 Hz), and 
1.87 (m, 4H). IR(KBr, cm" 1 ) 2930, 1713, 1554, 1498, 1426, 1289, 1283, 1241, 1119, 
1112, 754, and 713. MS (ESI) m/e 399, 397. Anal. Calcd for C^H^C^S: C, 63.30; H, 
5 5.56; N, 7.03; S, 8.05. Found C, 63.41; H, 6.04; N, 6.82; S, 7.97. 

e ) 4-[5-(4-phenoxybutylsulfanylmemyl)^ acid 



Hie above compound was prepared in a manner similar to that exemplified for the 



10 preparation of Example 47e, from 4-[5-(4-phenoxybutylsulfanymiethyl>[l,3,4]oxadiazol- 
2-yl]-benzoic acid methyl ester (1.04 g, 2.6 mmol), and lithium hydroxide (0.191 g, 7.8 
mmol) to afford 1.0 g (quantitative) of 4-[5-(4-phenoxyburylsulfanylmethyl)- 
[l,3,4]oxadiazol-2-yl]-benzoic acid as an off-white solid (MP 153-160 °C, MW 384.46). 
'HNMR (DMSO-dg) 5. 13.25 (bs, 1H), 8.11 (d, 2H, J=9 Hz), 8.08 (d, 2H, J=9 Hz), 

15 7.22 (t, 2H, J=8 Hz), 6.87 (m, 3H), 4.12 (s, 2H), 3.93 (t, 2H, J=6 Hz), 2.69 (t, 2H, J=7 
Hz), and 1.73 (m, 4H). IR (KBr, cm' 1 ) 3314, 2925, 2851, 1705, 1684, 1498, 1293, 1247, 
748, and 715. MS (ESI) m/e 385, 383. Anal. Calcd for C20H20N2O4S: C, 62.48; H, 5.24; 
N, 7.29; S, 834. Found C, 63.19; H, 529; N, 7.13; S, 8.37. 

20 f) N-(3-dimemylammopropyl>4-[5-(4-phenoxybutylsulfanyto 
[l,3,4]oxadiazol-2-yl]-benzamide 



A solution of 4-[5-(4-phenoxyburylsulf^ 
acid (0.384 g, 1.0 mmol), and l,l'-carbonyldiimidazole (0.164 g, 1.01 mmol) in 8.0 mL 





1 
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THF was stirred at 65 °C for 0.5 h. The reaction solution was allowed to cool to ambient 
temperature followed by addition of 3-(dimethylainino)propylamine (0.152 mL, 1.2 
mmol), then stirred at room temperature for 4.5 h. The THF was concentrated in vacuo, 
and the oily residue redissolved in 5-10% THF/ethyl acetate and H 2 0. The solvent layers 
5 were separated, and the ethyl acetate/THF layer was washed with H 2 0, saturated aqueous 
NaHCCb solution, and brine, dried over anhydrous sodium sulfate, filtered, concentrated 
in vacuo to ajSbrd 0.334 g of a tan solid- Crystallization from EtOH/diethyl ether afforded 
0.182 g (39%) of N-(3-dimethylaminopropyl)-4-^ 

[l,3,4]oxadiazol-2-yl]-benzamide as an off-white solid (MP 87-93 °C, MW 468.62). 

10 l H NMR (CDCls) 8 8.75 (bs, 1H), 8.12 (d, 2H, J=8 Hz), 8.03 (d, 2H, J=8 Hz), 

7.26 (t, 2H, J=8 Hz), 6.92 (t, 1H, J=7 Hz), 6.86 (d, 2H, J=8 Hz), 3.96 (t, 2H, J=6 Hz), 
3.94 (s, 2H), 3.64 (m, 2H), 2.83 (m, 2H), 2.73 (t, 2H, J=7 Hz), 2.56 (bs, 6H), 1.99 (m, 
2H), and 1.86 (m, 4H). IR (KBr, cm' 1 ) 3341, 2941, 2764, 1640, 1552, 1536, and 1244. 
MS (ESI) m/e 467, 469. Anal. Calcd for C25H32N4O3S: C, 64.08; H, 6.88; N, 11.96; S, 

15 6.84. Found C, 63.76; H, 6.97; N, 1 1.56; S, 6.72. 

Example 49 

Preparation of dimethyl-(3- {4-[5-(3-phenoxypropylsulfan^ 
yl]-phenoxy} -propylamine, oxalic acid salt 




20 




3-chloropropoxy benzene 




The above compound was prepared as exemplified in Example 47a. 
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b) (3-phenoxypropylsulfanyl)-acetic acid methyl ester 




The above compound was prepared as exemplified in Example 47b from 3- 
cbloropropoxy benzene (3.41 g, 20.0 mmol) and methyl tbioglycolate (2.07 mL, 22.0 
mmol). Purification by column chromatography on silica gel (isocratic elution with 10% 
ethyl acetate/toluene) afforded 2.95g (61%) of (3-phenoxypropylsulfanyl)-acetic acid 
methyl ester as a colorless oil (MW 240.32). 

'HNMR (CDC1 3 ) 5 7.28 (t, 2H, J=8 Hz), 6.93 (t, IH, J=8 Hz), 6.89 (d, 2H, J=8 
Hz), 4.06 (t, 2H, J=6 Hz), 3.73 (s, 3H), 3.25 (s, 2H), 2.84 (t, 2H, J=7 Hz), and 2.08 (m, 
2H). m(CHCl 3 , cm" 1 ) 3010, 2954, 1734, 1601, 1497, 1437, 1288, 1244, and 1225. MS 
(ESI) m/e 241. Anal. Calcd for C 12 H 16 0 3 S: C, 59.97; H, 6.71; S, 13.34. Found C, 59.22; 
H, 6.71; S, 18.00. 

c) (3-phenoxypropylsulfanyl)-acetic acid 



The above compound was prepared as exemplified in Example 47c from (3- 
phenoxypropylsulfanyl)-acetic acid methyl ester (2.64 g, 11.0 mmol) and 2NNaOH (16.5 
mL, 33.0 mmol) to afford 2.33g (94%) of (3-phenoxypropylsulfanyl)-acetic acid as a 
white crystalline solid (MP 35-37 °C, MW 226.30). 

>H NMR (CDCI3) 8 7.28 (t, 2H, J=8 Hz), 6.94 (t, 1H, J=8 Hz), 6.89 (d, 2H, J=8 
Hz), 4.06 (t, 2H, J=6 Hz), 3.28 (s, 2H), 2.87 (t, 2H, J=7 Hz), and 2.11 (m, 2H). JR. 
(CHCI3, cm' 1 ) 3041, 2927, 2674, 2565, 1710, 1601, 1498, 1244, 1172 and 1040. MS 
(ESI) m/e 227, 225. Anal. Calcd for CnHuOsS: C, 58.38; H, 6.24; S, 14.17. Found C, 
57.95; H, 6.08; S, 14.11. 




d) 4-hydroxy-benzoic acidN'-[2<3-phenoxypropylsulfanyl>acetyl]-hydrazide 
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OH 



A solution of (3-phenoxypropylsuffanyI)-acetic acid (1.13 g, 5.0 mmol), and 2- 
ethoxy-l^thoxycaAonyl-l,2Klihydroquinoline (EEDQ) (1.25 g, 5.0 mmol) in 5.0 mL 
THF and 20.0 mL acetonitrile was stirred at ambient temperature for 1.0 h followed by 
5 addition of 4-hydroxybenzoic hydrazide (0.776 g, 5.0 mmol), then stirred at room 

temperature for 66 h. The THF/acetonitrile were concentrated in vacuo and the resultant 
off-white solid redissolved in 20% THF/ethyl acetate. The ethyl acetate/THF solution 
was washed with IN HC1, H 2 0, saturated aqueous NaHC03 solution, and brine, dried 
over anhydrous magnesium sulfate, filtered, and concentrated in vacuo to afford an off- 

1 0 white solid. The solid was triturated with a mixture of CHaCIa/diethyl ether/n-hexane, 
filtered, and the collected solid washed with diethyl ether and n-hexane to afford 1.53 g 
(85%) of 4-hydroxy-benzoic acid N' -[2-(3 -phenoxypropylsulfanyl)-acetyl] -hydrazide as 
an amorphous white solid (MP 146-151 °C, MW 360.44). 

l H NMR (DMSO-d$) 5 10.14 (s, 1H), 10.07 (s, 1H), 9.96 (s, 1H), 7.73 (d, 2H, J=9 

15 Hz), 7.26 (t, 2H, J=8 Hz), 6.91 (m, 3H), 6.79 (d, 2H, J=8 Hz), 4.02 (t, 2H, J=6 Hz), 3.22 
(s, 2H), 2.78 (t, 2H, J=7 Hz), and 2.00 (m, 2H). IR (KBr, cm" 1 ) 3304, 3228, 1667, 1607, 
1575, 1514, 1498, 1468, 1277, 1250, 1235, and 755. MS (ESI) m/e 361,359. Anal. Calcd 
for C18H25N2O4S: C, 59.98; H, 5.59; N, 7.77; S, 8.90. Found C, 59.94; H, 5.62; N, 7.73; 
S, 8.92. 

20 

e) 4-[5-(3-phenoxypropylsuffanylm^ 



A heterogeneous mixture of 4-hydroxy-benzoic acid N*-[2«(3- 
phenoxypropylsuffanyI)-acety!]-hydrazide (1.44 g, 4.0 mmol), triphenylphosphine (2.12 g, 
2 5 8.0 mmol), triethylamine (2.0 mL, 14.4 mmol) and carbon tetrachloride (1 .61 mL, 16.5 




WO 03/097047 



-174- 



PCT/US03/12123 



mmol) in 20 mL acetonitrile was stirred at room temperature for 2.5 h. The resultant 
precipitate was collected by filtration, washed with acetonitrile and discarded. The filtrate 
was concentrated in vacuo and the resultant solid redissolved in 10% THF/ethyl acetate. 
The ethyl acetate/THF solution was washed with IN HC1, H 2 0, saturated aqueous 
5 NaHC0 3 solution, and brine, dried over anhydrous magnesium sulfate, filtered, and 
concentrated in vacuo to afford 3.92 g of a yellow oil. Purification by column 
chromatography on silica gel (elution with linear gradient of 0-100% ethyl 
acetate/toluene) afforded 1.15 g (83%) of 4-[5-(3-phenoxypropylsulfanylmethyl)- 
[l,3,4]oxadiazol-2-yl]-phenol as a white solid (MP 122-127 °C, MW 342.42). 

10 X H NMR (CDC1 3 ) 5 7.95 (d, 2H, J=9 Hz), 7.26 (t, 2H, J=8 Hz), 6.96 (d, 2H, J=9 

Hz), 6.93 (t, 1H, J=8 Hz), 6.87 (d, 2H, J=8 Hz), 4.05 (t, 2H, J=6 Hz), 3.92 (s, 2H), 2.85 (t, 
2H, J=7 Hz), and 2.10 (m, 2H). JR. (KBr, cm' 1 ) 3442, 3127, 2944, 1609, 1599, 1586, 
1497, 1472, 1246, 1229, 1174, and 756. MS (ESI) m/e 343, 341. Anal. Calcd for 
C lg H 18 N203S: C, 63.14; H, 5.30; N, 8.18; S, 9.36. Found C, 63.31; H, 5.32; N, 8.14; S, 

15 9.17. 

f) Dimemyl-(3-{4-[5-(3-phenox^ 
phenoxy}-propyl)-amine, oxalic acid salt 




O 



20 A heterogeneous mixture of 4-[5-(3-phenoxypropylsulfanylmethyl> 

[l,3,4]oxadiazol-2-yl]-phenol (0.342 g, 1.0 mmol), 3-chloro-N^-mmemylpropylamine 
hydrochloride (0.174 g, 1.1 mmol), and sodium hydride (0.092 g, 2.3 mmol) in 10 mL 
DMF was stirred at 100 °C for 2.5 h. The reaction mixture was allowed to cool to room 
temperature and diluted with ethyl acetate/H 2 0. The solvent layers were separated, the 

2 5 aqueous layer back extracted with ethyl acetate, the combined organic extracts washed 
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with water and brine, dried over anhydrous sodium sulfate, filtered, and concentrated in 
vacuo to afford 0.332 g of a yellow oil. Purification by column chromatography on silica 
gel (isocratic elution with 1:1 toluene/ethyl acetate followed by 9:1 CHCb/2.0 M 
ammonia in methanol) afforded 0.188 g (44%) of dimethyl-(3-{4-[5-(3- 
5 phenoxypropylsulj^ylmethylM^ as an oily 

gum. The gum (0.182 g, 0.426 mmol) was dissolved in 2 mL acetone, and oxalic acid 
(0.042 g, 0.468 mmol), dissolved in 1 mL acetone, was added with rapid stirring at room 
temperature. Filtered the resultant thick precipitate, washed the collected solid with 
acetone and diethyl ether, and dried in vacuo at 40 °C to afford 0205 g (93%) of 

10 dimethyl-(3-{4-[5-(3-phen^ 

propylamine, oxalic acid salt as a white solid (MP 131-133 °C, MW oxalate salt 517.61, 
MW free amine 427,57). 

l HNMR pMSO-d 6 ) 5 7.91 (d, 2H, J=9 Hz), 7.24 (t, 2H, J=8 Hz), 7.12 (d, 2H, 
J=9 Hz), 6.89 (m, 3H), 4.12 (t, 2H, J=6 Hz), 4.09 (s, 2H), 4.01 (t, 2H, J=6 Hz), 3.13 (m, 

15 2H), 2.76 (t, 2H, J=7 Hz), 2.74 (s, 6H), 2.10 (m, 2H), and 1.99 (t, 2H, J~7 Hz). IR (KBr, 
cm" 1 ) 3042, 2928, 1723, 1611, 1499, 1472, 1259, 1248, 1177, 756, and 696. MS (ESI) 
m/e 428. Anal. Calcd for C^^OsS C^CU : C, 58.01; H, 6.04; N, 8.12; S, 6.19. 
Found C, 57.72; H, 6.01; N, 7.78; S, 6.55. 

20 Example 50 

Preparation of dimethyi-(3- {4-[5-(4-phenoxybutylsulfanylmethyl)-[l ,3,4]oxadiazol-2-yl]- 
phenoxy}-propyl)-amine 




a) 4-chlorobutoxy benzene 

25 




WO 03/097047 



PCT/US03/12123 



-176- 

The above compound was prepared in a manner similar to mat exemplified for the 
preparation of Example 47a, from phenol (4.75 g, 50.0 mmol) and l-bromo-4- 
chlorobutane (5.82 mL, 50.0 mmol) to afford 9-5 g (quantitative) of 4-chlorobutoxy 
benzene as a colorless oil (MW 184.67). 
5 ! H NMR (CDC1 3 ) 6 7.28 (t, 2H, J=8 Hz), 6.94 (t, 1H, J=8 Hz), 6.89 (d, 2H J=8 

Hz), 4.00 (t, 2H, J=6 Hz), 3.62 (t, 2H, J=6 Hz), and 1.97 (m, 4H). IR (CHCI3, cm' 1 ) 3012, 
2960, 2875, 1599, 1587, 1498, 1471, 1244, and 1172. MS (El) m/e 184. Anal. Calcd for 
C10H13CIO: C, 65.04; H, 7.10; CI, 19.20. Found C, 64.96; H, 7.03; CI, 18.91. 

10 b) (4-phenoxybutylsulfanyl>acetic acid methyl ester 

The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 47b, from 4-chlorobutoxy benzene (1.85 g, 10.0 mmol) and 
methyl tbioglycolate (1.03 mL, 1 1 .0 mmol) to afford 2.46g (96%) of (4- 
1 5 phenoxybutylsulfanyl>acetic acid methyl ester as a colorless oil (MW 254.35). 

! HNMR (CDCI3) 8 7.28 (t, 2H, J=8 Hz), 6.93 (t, 1H, J=8 Hz), 6.89 (d, 2H, J=8 
Hz), 3.98 (t, 2H, J=6 Hz), 3.73 (s, 3H), 3.24 (s, 2H), 2.72 (t, 2H, J=7 Hz), and 1.86 (m, 
4H). R (CHCI3, cm" 1 ) 3012, 2930, 1733, 1600, 1497, 1287, and 1244. MS (FD) m/e 254. 
Anal. Calcd for Ci 3 Hi 8 0 3 S: C, 61.39; H, 7.13; S, 12.61. Found C, 60.43; H, 7.06; S, 
20 10.84. 

c) (4-phenoxybutylsulfanyl)-acetic acid 

The above compound was prepared in a manner similar to that exemplified for the 
2 5 preparation of Example 47c, from 4-phenoxybutyIsulfanyl)-acetic acid methyl ester (2.29 
g, 9.0 mmol) and 2N NaOH (13.5 mL, 27.0 mmol) to afford 2.04g (94%) of (4- 
phenoxybutylsulfenyl)-acetic acid as a pale yellow solid (MP 48-50 °C, MW 240.32). 
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*H NMR (CDCI3) 5 7.28 (t, 2H, J=8 Hz), 6.94 (t, 1H, J=8 Hz), 6.89 (d, 2H, J=8 
Hz), 3.98 (t, 2H, J=6 Hz), 3.28 (s, 2H), 2.74 (t, 2H, J=7 Hz), and 1.86 (m, 4H). IR 
(CHCI3, cm-') 3010, 2944, 1710, 1600, 1497, 1300, 1291, 1244, and 1172. MS (ESI) m/e 
241, 239. Anal. Calcd for CuHeOsS: C, 59.97; H, 6.71; S, 13.34. Found C, 58.55; H, 
5 6.66; S, 16.01. 

d) 4-hydroxy-benzoic acid N'-[2-(4-phenoxybutylsulfanyl)- 
acetylj-hydrazide 

o 

1 0 The above compound was prepared in a manner, similar to that exemplified for the 

preparation of Example 49d, from (4-phenoxybutylsulfanyl)-acetic acid (0.961 g, 4.0 
mmol), 2-emoxy-l-emoxycaAonyl-l^-dmydroqumoline (EEDQ) (0.999 g, 4.0 mmol), 
and 4-hydroxybenzoic hydrazide (0.621 g, 4.0 mmol) to afford 1.14 g (76%) of 4- 
hydroxy-benzoic addN'-[2^4-phenoxybutylsulfanyl)-acetyl]-hydrazide as an amorphous 

15 white solid (MP 113-1 15 °C, MW 374.46). 

l H NMR (DMSO-ds) 8 10.13 (s, 1H), 10.07 (s, 1H), 9.94 (s, 1H), 7.73 (d, 2H, J=9 
Hz), 7.25. (t, 2H, J=8 Hz), 6.89 (m, 3H), 6.79 (d, 2H, J=8 Hz), 3.96 (t, 2H, J=6 Hz), 3.19 
(s, 2H), 2.70 (t, 2H, J=7 Hz), and 1.74 (m, 4H). IR (CHCI3, cm' 1 ) 3281, 3003, 2940, 1631, 
1609, 1587, 1497, 1470, 1387, 1279, 1244, and 1171. MS (ESI) m/e 375, 373. Anal. 

2 0 Calcd for C19H22N2O4S: C, 60.94; H, 5.92; N, 7.48; S, 8.56. Found C, 60.24; H, 5.92; N, 
7.50; S, 9.12. 

e) 4-[5-(4-phOT0xybutylsulfairvmiem 

2 5 The above compound was prepared in a manner similar to that exemplified for the 

preparation of Example 49e, using 4-hydroxybenzoic acid N*-[2-(4- 
phenoxybutylsulfanyl)-acetyl]-hydrazide (1.09 g, 2.9 mmol), triphenylphosphine (1.54 g, 
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5.8 mmol), and triemylamine (1.46 mL, 10.44 mmol) to afford 0.831. g (80%) of 4-[5-(4- 
phenoxybutylsuli^ylmethylHl,3,4]oxadiazol-2-yl]-phenol as awhite solid (MP 129-130 

°C,MW 356.45). 

^NMR (CDC1 3 ) 5 7.95 (d, 2H, J=9 Hz), 7.26 (t, 2H, J=8 Hz), 6.95 (d, 2H, J=9 
Hz), 6.93 (t, 1H, J=8 Hz), 6.86 (d, 2H 1=8 Hz), 3.96 (t, 2H, J=6 Hz), 3.91 (s, 2H), 2.71 (t, 
2H, J=7 Hz), and 1.85 (m, 4H).IR(KBr, cm' 1 ) 3096, 2935, 1610, 1600, 1567, 1498, 
1475, 1456, 1284, 1275, 1237, 1178, 757, and 691. MS (ESI) m/e 357, 355. AnaL Calcd 
for C 19 H 2 oN 2 0 3 S: C, 64.02; H, 5.66; N, 7.86; S, 9.00. Found C, 63.81; H, 5.68; N, 7.84; 
S,9.09. 

f) [Dime%K3-{4-[5-(4-phenoxybuty^ 
phenoxy}-propyl)-amine 



A heterogeneous mixture of 4-[5-(4-phenoxybutylsulfanyl methyl)- 
[l,3,4]oxadiazol-2-yl]-plienol (0.178 g, 0.5 mmol), 3-cmoro-N^-dimemylpropylainine 
hydrochloride (0.087 g, 0.55 mmol), and sodium hydride (0.046 g, 1.15 mmol) in 5 mL 
DMF was stirred at 100 °C for 2.5 h. The reaction mixture was allowed to cool to room 
temperature and diluted with ethyl acetate/H 2 0. The solvent layers were separated, the 
aqueous layer back extracted whh ethyl acetate, the combined organic extracts washed 
with water and brine, dried over anhydrous sodium sulfate, filtered, and concemrated in 
vacuo to afford 0.223 g of a tan solid. Purification by column chromatography on silica 
gel (isocratic elution with 1:1 toluene/ethyl acetate followed by 9:1 CHCI3/2.O M 
ammonia in methanol) afforded 0.15 g (68%) of dimethyl-(3-{4-[5-(4- 
phenoxybutylsulfanylme^ 33 a wMte 

solid (MP 69-73 °C, MW 441.60). 

l HNMR(CDCl 3 ) 5 7.98 (d, 2H, J=9 Hz), 7.26 (t, 2H, J=8 Hz), 6.97 (d, 2H, J=9 
Hz), 6.92 (t, 1H, J=7 Hz), 6.87 (d, 2H, J=8 Hz) 4.13 (t, 2H, 3=6 Hz), 3.96 (t, 2H, J=6 Hz), 
3.91 (s, 2H), 2.92 (m, 2H), 2.72 (t, 2H, J=7 Hz), 2.60 (bs, 6H), 2.25 (m, 2H), and 1.84 (m, 




O 
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4H). IR (KBr, cm" 1 ) 2947, 1612, 1501, 1468, 1258, and 749. MS (ESI) m/e 442, 440. 
Anal. Calcd for C24H31N3O3S: C, 65.28; H, 7.08; N, 9.52; S, 726. Found C, 6536; H, 
7.12; N, 9.38; S, 7.39. 

5 Example 51 

Preparation of dimethyI-(3-{4-[5^5-pheny^ 
propylamine 




a) 4-hydroxybenzoic acid N'-(6-phenyDiexanoyl)-hydrazide 

10 




A solution of 6^>henylhexanoic acid (0.961 g, 5.0 mmol), and 2-ethoxy-l- 
ethoxycarbonyl-l^-dihydroquinoline (EEDQ) (1.25 g, 5.0 mmol) in 5.0 mL THF and 
20.0 mL acetonitrile was stirred at ambient temperature for 1.0 h followed by addition of 

15 4-hydroxy-benzoic hydrazide (0.776 g, 5.0 mmol), then stirred at room temperature for 18 
h followed by heating at 65 °C for 1 .5 h. The reaction mixture was allowed to cool to 
room temperature, the THF/acetonitrile were concentrated in vacuo, and the resultant gold 
oil redissolved in ethyl acetate. The ethyl acetate solution was washed with IN HC1, H 2 0, 
saturated aqueous NaHCCb solution, and brine, dried over anhydrous magnesium sulfate, 

2 0 filtered, and concentrated in vacuo to afford an off-white solid The solid was triturated 
with a mixture of CEbCydiethyl ethei/n-hexane, filtered, and the collected solid washed 
with diethyl ether and n-hexane to afford 1.16 g (71%) of 4-hydroxy-benzoic acidN'-(6- 
phenylhexanoyl)-hydrazide as an amorphous white solid (MP 155-160 °C, MW 326.40). 
l H NMR (DMSO-da) 5 10.04 (s, 1H), 9.98 (s, 1H), 9.69 (s, 1H), 7.72 (d, 2H, J=9 

25 Hz), 125 (t, 2H, J=8 Hz), 7.16 (m, 3H), 6.79 (d, 2H, 1=8 Hz), 2.55 (t, 2H, J=8 Hz), 2.14 
(t, 2H, J=7 Hz), 1.56 (m, 4H) and 1.32 (m, 2H). IR (KBr, cm* 1 ) 3314, 3222, 3023, 2930, 
2856, 1699, 1626, 1609, 1584, 1517, 1492, 1287, 1237, and 697. MS (ESI) m/e 327, 325. 
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Anal. Calcd for C l9 H2 2 N 2 0 3 : C, 69.92; H, 6.79; N, 8.58. Found C, 69.83; H, 6.66; N, 
8.43. 

b) 4-[5-(5-phenylpentyl>[13,4]oxadiazol-2-yl]-plimol 




The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 49e, from 4-hydroxy-benzoic acidN'-{6-phenylhexanoyI)- 
hydrazdde (1.1 g, 3.4 mmol), triphenylphosphine (1.8 g, 6.8 mmol), and trie&ylamine 
(1.71 mL, 12.24 mmol) to afford 0.841 g (80%) of 4-[5-(5-phenylpentyl)- 

10 [l,3,4]oxadiazol-2-yl]-phenol as a white solid (MP 118-123 °C, MW 308.38). 

*H NMR (CDC1 3 ) 8 7.94 (d, 2H, J=9 Hz), 7.27 (t, 2H, J=8 Hz), 7.17 (m, 3H), 6.98 
(d, 2H, J=8 Hz), 2.91 (t, 2H, J=7 Hz), 2.63 (t, 2H, J=8 Hz), 1.86 (m, 2H), 1.68 (m, 2H), 
and 1.48 (m, 2H). IR (KBr, cm" 1 ) 2921, 1610, 1600, 1496, 1283, and 1231. MS (ESI) m/e 
309, 307. Anal. Calcd for C19H20N2O2: C, 74.00; H, 6.54; N, 9.08. Found C, 73.52; H, 

15 6.40; N, 8.66. 

c) Dmiemyl-(3-{4-[5-(5-phenylpentyl>[l,3,4]oxadiazol-2-yl]-phenoxy}-propyl)- 
amine 




2 0 The above compound was prepared in a manner similar to that exemplified for the 

preparation of Example 50f from 4-[5-(5-phenylpentyl)-[l,3,4]oxadiazol-2-yl]-phenol 
(0.154 g, 0.5 mmol) to afford 0.119 g(60%) of dimethyl-(3-{4-[5-(5-phenyh?entyl)- 
[l,3,4]oxadiazol-2-yl]-pheaoxy}-propyl)-amine as a white solid (MP 49-50 °C, MW 
393.53). 

25 } H NMR (CDCU) 5 7.95 (d, 2H, J=9 Hz), 7.27 (t, 2H, J=7 Hz), 7.18 (m, 3H), 6.98 

(d, 2H, J=9 Hz), 4.13 (t, 2H, 1=6 Hz), 2.91 (t, 2H, J=7 Hz), 2.88 (m, 2H), 2.63 (t, 2H, J=8 
Hz), 2.56 (bs, 6H), 2.23 (m, 2H), 1.87 (m, 2H), 1.68 (m, 2H), and 1.49 (m, 2H). IR (KBr, 
cm' 1 ) 3083, 3026, 2938, 2859, 2764, 1612, 1574, 1502, 1466, 1259, 1176, and 999. MS 



I. 

> : 
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(ES1) m/e 394, 392. Anal. Calcd for C24H31N3O2: C, 73.25; H, 7.94; N, 10.68. Found C, 
72.94; H, 7.99; N, 10.52. 

Example 52 

5 Preparation of dimethyl-(3- {4-[5-(6-phenylhexyl)-[ 1 ,3,4]oxachazol-2-yl]-phenoxy}- 
propyl)-amine, oxalic acid salt 




O 



a) 4-hydroxy-benzoic acidN'-(7-phenylheptanoyl)-hydrazide 




The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 51a, from 7-phenyIheptanoic acid (1.06 g, 5.0 mmol) to afford 
1.39 g (81%) of 4-hydroxy-benzoic addN'-(7^henyfoeptanoyl)4iydrazideas a white 
solid (MP 154-158 °C, MW 340.43). 

*H NMR (DMSO-de) 8 10.04 (s, 1H), 9.97 (s, 1H), 9.68 (s, 1H), 7.72 (d, 2H, J=9 
Hz), 7.25 (t, 2H, J=7 Hz), 7.15 (m, 3H), 6.79 (d, 2H, J=9 Hz), 2.55 (t, 2H, J=8 Hz), 2.13 
(t, 2H, J=8 Hz), 1.53 (m, 4H) and 1.29 (m, 4H). IR (KBr, cm 1 ) 3213, 3024, 2931, 2855, 
1765, 1684, 1670, 1646, 1610, 1583, 1506, 1492, 1464, 1453, 1308, 1279, 1254, 1225, 
1174, and 699. MS (ESI) m/e 341, 339. Anal. Calcd for C20H24N2O3: C, 70.57; H, 7.11; 
N, 8.23. Found C, 69.87; H, 7.05; N, 8.00. 



10 



15 



20 



b) 4-[5-(6-phenylhexyl)-[l,3,4]oxadiazol-2-jd]-phenoI 
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The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 49e, from 4-hydroxy-benzoic acid NM7-pnenylheptanoyl)- 
hydrazide (13 g, 3.82 mmol), triphenylphosphine (2.02 g, 7.64 mmol), and triethylamine 
5 (1.92 mL, 13.75 mmol) to afford 0.883 g (71%) of 4-[5-(6-phenyIhexyl)-[l,3,4]oxadiazol- 
2-yi]-phenol as a white solid (MP 125-129 °C, MW 322.41). 

l HNMR(C3DCb) 5 7.94 (d, 2H, J*=9 Hz), 7.27 (t, 2H, J=8 Hz), 7.17 (m, 3H), 6.98 
(d, 2H, J=8 Hz), 2.90 (t, 2H, J=7 Hz), 2.60 (t, 2H, J=8 Hz), 1.84 (m, 2H), 1.64 (m, 2H), 
and 1.43 (m, 4H). IR (KBr, cm" 1 ) 3061, 3020, 2925, 2852, 2809, 2686, 2608, 2481, 1612, 
10 1600, 1577, 1498, 1466, 1375, 1286, 1239, and 1174. MS (ESI) m/e 323, 321. Anal. 
Calcd for CboHztNaO* C, 74.51; H, 6.88; N, 8.69. Found C, 74.27; H, 6.76; N, 8.61. 

c) DimemyK3-{4-[5-(6-phenymexyl)-[l,3,4]oxadiazol-2-yl]-phenoxy}-propyl)- 
amine, oxalic acid salt 



The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 50f, from 4-[5-(6-phenylhexyl)-[l,3,4]oxadiazol-2-yl]-phenol 
(0.161 g, 0.5 mmol) to afford 0.153 g (75%) of dimethyl-(3-{4-[5-(6-pheiiylhexyl)- 
[l,3,4]oxadiazol-2-yl]i)henoxy}-pr()pyl>amine as an oily gum. The gum (0.151 g, 0.37 
20 mmol) was dissolved in 2 mL acetone, and oxalic acid (0.037 g, 0.41 mmol), dissolved in 
1 mL acetone, was added with rapid stirring at room temperature. Filtered the resultant 
thick precipitate, washed the collected solid with acetone and diethyl ether, and dried in 




\ 
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vacuo at 40 °C to afford 0.18 g (97%) of dimethyl-{3-{4-[5-(6-pheaylliexyl)- 
[13,4]oxadiazol-2-yl]-phenoxy}-propyl)-aTiune, oxalic acid salt as a white solid (MP 147- 
152 °C, MW oxalate salt 497.60, MW free amine 407.56). 

*H NMR (DMSO-ds) 8 7.90 (d, 2H, J=9 Hz), 7.24 (t, 2H, J=7 Hz), 7.15 (m, 3H), 
5 7.11 (d, 2H, J=9 Hz), 4.12 (t, 2H, J=6 Hz), 3.13 (t, 2H, J=7 Hz), 2.87 (t, 2H, J=7 Hz), 
2.74 (s, 6H), 2.54 (t, 2H, J=8 Hz), 2.08 (m, 2H), 1.72 (m, 2H), 1.55 (m, 2H), and 1.34 (m, 
4H). IR (KBr, cm' 1 ) 2970, 2925, 2854, 2676, 1721, 1612, 1590, 1496, 1311, 1232, 1177, 
1040, and 842. MS (ESI) m/e 408, 408.5. Anal. Calcd for C25H33N3O2C2H2O4: C, 65.17; 
H, 7.09; N, 8.44. Found C, 64.95; H, 6.94; N, 8.39. 

10 

Example 53 

Preparation of dimethyl-(3- {4-[5-(7-phenylheptyl)-[l,3,4]oxadiazol-2-yl]-phenoxy}- 
propyl)-amine 




15 a) 4-hydroxy-benzoic acidNX8-phenylo<5tanoyl)-hydrazide 




The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 51aa, from 8-phenyloctanoic acid (1.14 g, 5.0 mmol) to afford 
1.27 g (71%) of 4-hydroxy-benzoic addNM^ph m yl° ctan °y 1 )-^y < i raz ide as a white solid 
20 (MP 150-152 °C, MW 354.45). 

'HNMRCDMSO-de) 5 10.04 (s, 1H), 9.97 (s, 1H), 9.68 (s, 1H), 7.72 (d, 2H, J=9 
Hz), 7.24 (t, 2H, J=7 Hz), 7.15 (m, 3H), 6.79 (d, 2H, J=9 Hz), 2.55 (t, 2H, J=8 Hz), 2.13 
(t, 2H, J=8 Hz), 1.53 (m, 4H) and 1.28 (bs, 6H). IR (KBr, cm' 1 ) 3280, 3023, 2927, 2852, 
1759, 1659, 1607, 1575, 1515, 1494, 1277, 1237, 1181, 845, and 698. MS (ESI) m/e 355, 
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353. Anal. Calcd for QhHmWJs: C, 71.16; H, 7.39; N, 7.90. Found C, 70.45; H, 7.34; N, 
7.69. 

b) 4-[5-(7-phenyllieptyl)-[l,3,4]oxadiazol-2-yl]-phenol 




The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 49e, from 4-hydroxy-benzoic acid N'-(8-phenyloctanoyl> 
hydrazide (1.2 g, 3.4 mmol), triphenylphosphine (1.8 g, 6.8 mmol), and triethyiamine 
(1.71 mL, 12.24 mmol) to afford 0.935 g (82%) of 4-[5-(7-phenylheptyl)- 

10 [13,4]oxadiazol-2-yl]-phenol as a white solid (MP 138-140 °C, MW 336.44). 

*H NMR (CDCI3) 8 7.95 (d, 2H, J=9 Hz), 7.27 (t, 2H, J=8 Hz), 7.17 (m, 3H), 6.99 
(d, 2H, J=9 Hz), 2.90 (t, 2H, J=8 Hz), 2.59 (t, 2H, J=8 Hz), 1.82 (m, 2H), 1.61 (m, 2H), 
and 1.37 (m, 6H). IR(KBr, cm' 1 ) 3083, 3063, 3024, 2925, 2852, 1611, 1599, 1576, 1497, 
1467, 1454, 1287, 1234, 1174, 862, 819, 739, and 695. MS (ESI) m/e 337, 335. Anal. 

15 Calcd for C 2 iH 24 N 2 02: C, 74.97; H, 7.19; N, 8.33. Found C, 74.90; H, 7.05; N, 8.36. 



c) DimemyH3-{4-[5-(7-phenylheptyl>[l,3,4]oxadiazol-2-yl]-phenoxy}-propyl> 



amine 




2 0 The above compound was prepared in a manner similar to that exemplified for the 

preparation of Example 50f, using 4-[5-(7-phenyIheptyl)-[U,4]oxadiazol-2-yl]-phenol 
(0.168 g, 0.5 mmol) to afford 0.198 g (94%) of dimethyl-(3-{4-[5-(7-phenylheptyl)- 
[l,3,4]oxadiazol-2-yl]-phenoxy}-propyl)-amine as an off-white solid (MP 36-39 °C,MW 
421.59). 

25 ! H NMR (CDCI3) 5 7.95 (d, 2H, J=9 Hz), 727 (t, 2H, J=7 Hz), 7.17 (m, 3H), 6.98 

(d, 2H, J=9 Hz), 4.12 (t, 2H, J=6 Hz), 2.89 (t, 2H, J=8 Hz), 2.74 (m, 2H), 2.59 (t, 2H, J=8 
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Hz), 2.48 (bs, 6H), 2.16 (m, 2H), 1.81 (m, 2H), 1.62 (m, 2H), and 1.37 (m, 6H). R (KBr, 
cm 1 ) 2925, 2853, 2765, 1613, 1500, 1468, 1254, 1174, and 836. MS (ESI) m/e 420, 422. 
Anal. Calcd for C 2 6H3sN 3 0 2 : C, 74.07; H, 8.37; N, 9.97. Found C, 73.88; H, 8.44; N, 
9.90. 

Example 54 

Preparation of N-(2-<timemylammoemyl)-4-[5-(2-ph 
[1 ,3,4]oxadiazol-2-yl]-benzamide 



The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 47f, from 4-[5-(2-phenoxyemylsulfanyhnethyl)-[l,3,4]oxadiazol- 
2-yl]-benzoic acid (0.178 g, 0.5 mmol), l,l'-carbonyldiimidazole (0.082 g, 0.505 mmol), 
and 2-(dimemylannno)emylamine (0.069 mL, 0.6 mmol) to afford 0.128 g (60%) of N-(2- 
mmemylammoemyl)-4-[5-(2-phenoxyethvlsuffanylmemyl^ 
benzamide as a white solid (MP 94-100 °C, MW 426.54). 

l H NMR (CDCU) 8 8.15 (t, 1H, J=7 Hz), 8.12 (s, 4H), 7^7 (t, 2H, J=8 Hz), 6.95 
(t, 1H, J=7 Hz), 6.89 (d, 2H, J=8 Hz), 4.22 (t, 2H, J=6 Hz), 4.08 (s, 2H), 3.79 (m, 2H), 
3.07 (t, 2H, J=6 Hz), 2.99 (m, 2H), and 2.67 (bs, 6H). IR (KBr, cm" 1 ) 3350, 2943, 2819, 
2766, 1643, 1554, 1538, 1494, 1245, 1033, 863, and 750. MS (ESI) m/e 427, 425. Anal. 
Calcd for C22H26N4O3S: C, 61.95; H, 6.14; N, 13.14; S, 7.52. Found C, 61.40; H, 5.90; N, 
13.00; S, 7.59. Analytical HPLC: 97% purity. 




O 



A- 
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Example 55 
Preparation ofN-(4-dime%laminobuty^ 
[l,3,4]oxadiazol-2-yl]-benzamide 




5 The above compound was prepared in a manner similar to that exemplified for the 

preparation of Example 47f, fiom4-[5-(2-phenoxye%lsulfanylmethyl)-[l,3,4]oxadiazol- 
2-yl]-benzoic acid (0.178 g, 0.5 mmol), l,l'-caibonyldiimidazole (0.082 g, 0.505 mmol), 
and 4-(dime1hylamino)butylamine (0.07 g, 0.6 inmol) to afford 0.136 g (60%) of N-(4- 
dimefhylaminobutyl>4-[5-(2- phenoxyethylsulfanylmethyl)-[ 1 ,3,4]oxadiazol-2-yl]- 

1 0 benzamide as an off-white waxy solid (MP 71-78 °C, MW 454.60). 

*HNMR (CDC1 3 ) 8 8.11 (bs, 1H), 8.09 (d, 2H, J=9 Hz), 8.05 (d, 2H, J=9 Hz), 
7.27 (t, 2H, J=8 Hz), 6.95 (t, 1H, J=7 Hz), 6.89 (d, 2H, J=8 Hz), 4.22 (t, 2H, J=6 Hz), 
4.07 (s, 2H), 3.53 (m, 2H), 3.06 (t, 2H, J=6 Hz), 2.78 (m, 2H), 2.56 (bs, 6H), and 1.83 (m, 
4H). IR (KBr, cm" 1 ) 3338, 2943, 1643, 1602, 1554, 1533, 1494, 1468, 1289, 1246, 749, 

15 and 69L MS (ESI) m/e 453, 455. Anal. Calcd for C24H30N4O3S: C, 63.41; H, 6.65; N, 

12.32; S, 7.05. Found C, 62.75; H, 6.77; N, 12.53; S, 6.93. Analytical HPLC: 97% purity. 



20 



Example 56 

Preparation of N-(5-dimethylaminopen1yl)-4-[5-(2-phenoxyethylsul^ 
[1 ,3,4]oxadiazol-2-yl]-benzamide 
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"A 

The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 47f, from 4-[5-(2-phenoxyethylsulfanylmethyl)-[l,3,4]oxadiazol- 
2-yl]-benzoic acid (0.178 g, 0.5 mmol), 1,1*- carbonyldiimidazole (0.082 g, 0.505 mmol), 
5 and 5<dimethylamino)pentylamine (0.078 g, 0.6 mmol) to afford 0.126 g (53%) of N-(5- 
dimethylaminopentyl)-4-[5-(2- phenoxyethylsulfanylmethyl>[l,3,4]oxadiazol-2-yl]- 
benzamide as an off-white waxy solid (MP 83-89 °C, MW 468.62). 

1 HNMR(CDCb) 8 8.11 (bs, 1H), 8.09 (d, 2H, J=8 Hz), 7.98 (d, 2H, J=8 Hz), 
7.27 (m, 2H), 6.93 (t, 1H, J=7 Hz), 6.89 (d, 2H, J=8 Hz), 4.22 (t, 2H, J=6 Hz), 4.07 (s, 
10 2H), 3.52 (m, 2H), 3.06 (t, 2H, J=6 Hz), 2.62 (m, 2H), 2.48 (bs, 6H), 1.71 (m, 4H), and 
1.54 (m, 2H). IR (KBr, cm" 1 ) 3346, 2942, 2761, 1717, 1644, 1554, 1533, and 1246. MS 
(ESI) m/e 467, 469. Anal. Calcd for C25H32N4O3S: C, 64.08; H, 6.88; N, 11.96; S, 6.84. 
Found C, 63.05; H, 6.78; N, 11.71; S, 6.47. Analytical HPLC: 96% purity. 



15 Example 57 

Preparation of N-(6-dimethylaminohexyl)-4-[5-(2-phenoxyethylsulfenylmethyI)- 
[ 1 ,3,4]oxadiazol-2-yl]-benzamide 
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•o 



The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 47f, from 4-[5-(2-phenoxyemylsulfanylmethyl)-[l,3,4]oxadiazol- 
2-yl]-benzoic acid (0.178 g, 0.5 mmol), 1,1'- carbonyldiimidazole (0.082 g, 0.505 mmol), 
5 and 6<mme1iylamino)hexylamine (0.087 g, 0.6 mmol) to afford 0.148 g (61%) of N-(6- 
dimemylaminohexyl)-4-[5<2- phe 

benzamide as an off-white solid (MP 86-93 °C, MW 482.65). 

'HNMR (CDC1 3 ) 8 8.13 (bs, 1H), 8.10 (d, 2H, J=9 Hz), 8.02 (d, 2H, J=9 Hz), 
7.27 (t, 2H, J=8 Hz), 6.95 (t, 1H, J=8 Hz), 6.89 (d, 2H, J=8 Hz), 4.22 (t, 2H, J=6 Hz), 
10 4.07 (s, 2H), 3.51 (m, 2H), 3.06 (t, 2H, J=6 Hz), 2.87 (m, 2H), 2.70 (bs, 6H), 1.83 (m, 
2H), 1.71 (m, 2H) and 1.47 (m, 4H). BR. {KBr, cm 1 ) 3339, 2929, 2854, 2815, 2776, 1642, 
1602, 1580, 1554, 1532, 1492, 1468, 1247, 1017, 749, and 691. MS (ESI) m/e 481, 483. 
Anal. Calcd for CasHs^OjS: C, 64.70; H, 7.10; N, 1 1.61; S, 6.64. Found C, 63.86; H, 
7.13; N, 12.19; S, 6.76. Analytical HPLC: 97% purity. 



15 



Example 58 



Preparation of {3-[4-(5-biphenyl-4-yl-[l,3,4]oxadiazol-2-yl)-phenoxy]-propyl}- 



dimethylamine 
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a) 4-hydroxy-benzoic acidN'-(biphenyi-4-carboiiyl)-hydraade 




The above compound was prepared in a manner similar to that exemplified for the 
5 preparation of Example 51a, from 4-biphenylcarboxylic acid (1.04 g, 5.0 mmol) to afford 
1.52 g (91%) of 4-hydroxy-benzoic acid ^-(biphenyl^carbonyl^hydrazide as an off- 
white solid (MP 279-281 °C, MW 332.36). 

l HNMR PMSO-d 6 ) 8 10.44 (s, 1H), 10.24 (s, 1H), 10.09 (s, 1H), 8.00 (d, 2H, 
J=9 Hz), 7.81 (d, 2H, J=8 Hz), 7.79 (d, 2H, J=9 Hz), 7.74 (d, 2H J=8 Hz), 7.49 (t, 2H, 
10 J=8 Hz), 7.40 (t, 1H, J=7 Hz), and 6.84 (d, 2H, J=9 Hz). IR (KBr, cm -1 ) 3272, 1674, 1622, 
1608, 1582, 1513, 1492, 1484, 1284, 1277, 1236, 847, and 745. MS (ESI) m/e 331, 333. 
Anal. Calcd for C20H16N2O3: C, 72.28; H, 4.85; N, 8.43. Found C, 72.52; H, 4.99; N, 
8.27. 

b) 4-(5-biphenyl-4-yl-[l,3,4]oxadiazoI-2- yl)-phenol 




The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 49e, from 4-hydroxy-benzoic acid N'-(biphenyl-4-carbonyl)- 
hydrazide (133 g, 4.0 mmol), triphenylphosphine (2.12 g, 8.0 mmol), andtriethylamine 
(2.0 nu% 14.4 mmol) to afford 0.343 g (27%) of 4<5-biphenyl-4-yl-[13,4]oxadiazol-2- 
2 0 yl>phenol as an off-white solid (MP 256-260 °C, MW 314.35). 

'H NMR (DMSO-ds) 5 1034 (s, 1H), 8.17 (d, 2H, J=8 Hz), 7.97 (d, 2H, J=8 Hz), 
7.92 (d, 2H, J=8 Hz), 7.77 (d, 2H, J=8 Hz), 7.51 (t, 2H, J=8 Hz), 7.42 (t, IH, J=8 Hz), and 
6.97 (d, 2H, J=8 Hz). IR (KBr, cm 1 ) 3110, 1613, 1498, 1483, 1293, 1176, 1074, 838, and 



WO 03/097047 



PCT/US03/12123 



-190- 



739. MS (ESI) m/e 313, 315. Anal. Calcd for C 20 Hi4N 2 O 2 : C, 76.42; H, 4.49; N, 8.91. 
Found C, 76.34; H, 4.75; N, 8.35. 

c) {3-[4-(5-biphenyl-4-yHl^ 



The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 50f, from 4-(5-biphenyl-4-yl-[l,3,4]oxadiazol-2-yl)-phenol (0.157 
g, 0.5 mmol) to afford 0.162 g (81%) of {3-[4-(5-biphenyl-4-yl-[l,3,4]oxadiazol-2-yl)- 
phenoxy]-propyl}-dimethylamine as a white solid (MP 130-132 °C, MW 399.50). 
10 ^NMR (CDC1 3 ) ?8.19 (d, 2H, J=9 Hz), 8.09 (d, 2H, J=9 Hz), 7.76 (d, 2H, J=9 

Hz), 7.66 (d, 2H, J=8 Hz), 7.49 (t, 2H, J=7 Hz), 7.41 (t, 1H, J=7 Hz), 7.03 (d, 2H, J=8 
Hz), 4.18 (t, 2H, J=6 Hz), 3.07 (m, 2H), 2.72 (bs, 6H), and 2.36 (m, 2H). K. (KBr, cm' 1 ) 
2940, 2752, 1613, 1473, 1464, 1257, 1006, 842, and 740. MS (ESI) m/e 400. Anal. Calcd 
for C 25 H 2 sN 3 0 2 : C, 75.16; H, 6.31; N, 10.52. Found C, 73.89; H, 6.33; N, 10.35. 
1 5 Analytical HPLC: 95% purity. 



Preparation of DmethyH3-{4-[5-(2-phenox 
phenoxy}-propyl>amine 



20 

a) 4-[5-(2-phenoxyetoylstdfmyta^ 




5 



Example 59 



/ 
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A heterogeneous mixture of 4-hydroxy-benzoic acid >T-[2-(2- 
phenoxyethylsulfanyl)-acetj4]-hydrazide (1.04 g, 3.0 mmol), and 2,4-bis(4- 
methoxyphenyl)-l,3-mthia-2,4-mpto (Lawesson's Reagent) (1.25 

g, 3.0 mmol) in 30 mL toluene was stirred at reflux temperature (1 1 1 °Q for 1.5 h. The 
5 reaction mixture was allowed to cool to room temperature and concentrated in vacuo to 
afford 2.37 g of a yellow solid. Purification by column chromatography on silica gel 
(elution with linear gradient of 0-100% ethyl acetate/hexane followed by isocratic elution 
with 5% methanol/ethyl acetate) afforded 0.144 g (14%) of 4-[5-(2- 
phenoxyethylsulfanylmethyl)-[l,3,4]tWadiazol-2-yl]-phenol as a white solid (MP 127-128 

10 °C,MW 344.46). 

'HNMR (DMSO-de) 8 10.17 (s, 1H), 7.76 (d, 2H, J=9 Hz), 7.25 (t, 2H, J=8 Hz), 
6.90 (m, 5H), 4.32 (s, 2H), 4.14 (t, 2H, J=6 Hz), and 2.93 (t, 2H, J=6 Hz). JR. (KBr, cm 1 ) 
3415, 3125, 2920, 1600, 1586, 1496, 1243, 1177, 1032, 754, and 690. MS (ESI) m/e 345, 
343. Anal. Calcd for C17H16N2O2S2: C, 59.28; H, 4.68; N, 8.13; S, 18.62. Found C, 59.24; 

15 H,4.71;N, 8.20; S, 18.36. 

b) Dunethyl-(3-{4-[5-(2-phenoxyera^ 
phenoxy} -propyl)-amine 




2 0 The above compound was prepared as exemplified in Example 50f, using 4-[5-(2- 

phenoxyelhylsulfanylme1hyl)-[l,3,4]thiadiazol-2-yl] -phenol (0.12 g, 0.35 mmol) to afford 
0.038 g (25%) of <iimetoyl-(3-{4-[5-(2-pheno 

yl]-phenoxy}-propyl>amine as a white solid (MP 72-73 °C, MW 429.61). 

l R NMR (CDCI3) 8 7.87 (d, 2H, J=9 Hz), 7.26 (t, 2H, J=8 Hz), 6.95 (d, 2H, J=9 
25 Hz), 6.91 (t, 1H, J=8 Hz), 6.88 (d, 2H, J=8 Hz), 4.22 (s, 2H), 4.18 (m, 4H), 3.25 (m, 2H), 
2S9 (t, 2H, J=6 Hz), 2.87 (s, 3H), 2.86 (s, 3H), and 2.47 (m, 2H). TR (KBr, cm* 1 ) 2948, 
2923, 2873, 2825, 2779, 1602, 1499, 1465, 1452, 1253, 1178, 1057, 955, 842, and 757. 
MS (ESI) m/e 428, 430. Anal. Calcd for C22H27N3O2S2: C, 61.51; H, 6.33; N, 9.78; S, 
14.93. Found C, 61.89; H, 6.68; N, 9.19; S, 13.88. Analytical HPLC: 91% purity. 
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Example 60 

Preparation of ^2-Dimethylam™ 
[l,3,4]oxadiazol-2-yl]-benzamide 

ii :i - V 



Y^V 
o 



5 a) 3-(l#-Tetrazol-5-yl)-benzoic acid ethyl ester 




C0 2 Et 



A solution of 3-cyano-benzoic acid ethyl ester (2.00 g, 11.4 romol), sodium azide 
(2.22 g, 34. 2 mmol), and triethylamine hydrochloride (4.71 g, 34.2 mmol) in 40 mL 
toluene was heated to 100°C for 4.5 h. The mixture was cooled to room temperature and 

10 150 mL of H 2 0 was added. The suspension was stirred for 10 min. and transferred to a 
separatory funnel and separated. The aqueous layer was transferred to a round-bottom 
flask with H 2 0 (50 mL), cooled to 0°C and acidified with HC1 (cone). The resultant 
precipitate was collected by filtration, washed with H 2 0, and dried in vacuo to afford 2.36 
g (95%) of 3-(lF-Tetrazol-5-yl)-benzoic acid ethyl ester as a white solid. 

15 *H NMR (DMSO-d6) 8 8.62 (s, 1H), 8.30 (d, 1H, J= 8 Hz), 8.13 (d, 1H, J=8 Hz), 

7.76 (t, 1H, J=8 Hz), 4.36 (q. 2H, J=7 Hz) and 1 .3 (t, 3H, J=7 Hz). JR (KBr, cm"') 3153, 
3102, 2924, 1690, 1295, 1277, and 733. MS (ESI) m/e 217. Anal. Calcd for 
CioHoN+OaCl: C, 55.04; H, 4.62; N, 25.67. Found C, 55.09; H, 4.64; N, 25.39. 
b) 3-[5<2-Phenoxy-emylsulfanylmemyl>[U,4]oxamazol-2-yl]-benzoic acid ethyl 

20 ester 

C0 2 Et 
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To a solution of thiolacetic acid (0.65 g, 3.1 nmiol) and 1,3- 
dicyclohexyiocaibodiimide (0.64 g, 3.1 mmol) in 5 mL of toluene was added 3-(\H- 
Tetrazol-5-yl)-benzoic acid ethyl ester (0.67 g, 3.1 mmol). The ruction mixture was 
heated to 111°C for 20 min., concentrated in vacuo and titurated with CH2CI2 (5 mL). 
5 The resultant precipitate was collected by filtration and the filtrate concentrated in vacuo. 
The filtrate was purified directly by column chromatography on silica gel (elution with 
1/1 ethyl acetate and toluene) to afford 0.880 g (75%) of 3-[5-(2-phenoxy- 
ethylsulfanylmethyl)-[l,3,4]oxadiazol-2-yl]-benzoic acid ethyl ester . 

l H NMR (CDCI3) 5 8.7 (s, 1H,), 8.2 (m, 2H), 7.6 (t, 1H, J-8 Hz), 7.3 (m, 3H), 6.9 
10 (m, 2H), 4.4 (q, 2H, J=7 Hz), 4.2 (t, 2H, 6 Hz), 4.086 (s, 2H), 3.1 (t, 2H, J-6 Hz), and L4 
(t, 3H, J=7Hz). IR (KBr, cm" 1 ) 2935, 1719, 1601, 1498, 1303, 1244. MS (ESI) m/e 385. 
Anal. Calcd for C20H20N2O4S: C, 62.48; H, 524; N, 7.29. Found C, 61.7; H, 534; N, 
6.83. 

15 c) 3-[5-(2-Phenoxy-ethylsulfanylmethyl)-[ 1 ,3 ,4] oxadiazol-2-yl]-b enzoic acid 




C0 2 H 

A solution of 3-[5-(2-Phenoxy-ethylsulfanylmethyl)-[ 1 ,3 ,4]oxadiazol-2-yl] - 
benzoic acid ethyl ester (0.880 g, 2.29 mmol) and lithium hydroxide (0.164 g, 6.87 mmol) 
in water (3 mL) and THF (7 mL) was stirred at room temperature overnight 

2 0 Concentrated HC1 (0.59 mL) was added and the resulting precipitate was collected by 
filtration and dried in vacuo to afford 0.694 g (85%) of 3-[5-(2-Phenoxy- 
ethylsul£anylmethyl)-[l,3,4]oxadiazol-2-yl]-benzoic acid as a gold solid. 

! H NMR (DMSO-d6) § 8.5 (s, 1H), 8.1 (m, 2H), 7.7 (t, 1H, J=7.7 Hz), 725 (m, 
2H), 6.9 (m, 3H), 4.2 (s, 2H), 4.2 (t, 2H, J=6.2 Hz), and 3.0 (t, 2H, J-6.3 Hz). IR (KBr, 

25 cm* 1 ) 3419, 3295, 2928, 2852, 1717, 1600, 1498, 1246, 757, 714, and 690. MS (ESI) m/e 
357, 355. Anal. Calcd for C I8 Hi6N 2 04S: C, 60.66; H, 4.53; N, 7.86. Found C, 58.25; H, 
5.16; N, 6.99. 
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d) N-(2-Dimetliylai^ 
[l,3,4]oxadiazol-2-yl]-benzamide 




3-[5<2-Phenoxy-ethylsulfany^ acid was 

5 added to a nitrogen flushed vessal with CH 2 C1 2 (5 mL) followed by the addition of oxalyl 
chloride (0.397 g, 3.13. mmol) and DMF (2 drops). The mixture was stirred at room 
temperature for 35 min., concentrated in vacuo and azeotroped with CH2CI2 (3X5 mL) 
to give 3-[5<2-phenoxyn5thylsu^ chloride. 
Nl.Nl-Dimetiiyl-ethane-l^-diamine was dissolved in CH2CI2 (1 mL) and added to a 

10 nitrogen flushed vessal. 3-[5-(2-phenoxy-ethylsulfan^ 

benzoyl chloride was dissolved in CH2CI2 (3 mL) and added dropwise. The reaction was 
stirred at room temperature overnight and diluted with water, CH 2 C1 2 , and NaOH (IN). 
The aqueous layer was extracted 2 times with CH 2 CI 2 . The combined organic extracts 
were washed with saturated brine, dried over sodium sulfate, filtered, and concentrated. 

1 5 The residue was purified by column chromatography on silica gel (elution with 95 

CHCI3/5 NH 3 (2.0M in MeOH) to afford 0.167 g (63%) of N<2-dimethylamino-ethyl>3» 
[5-(2-phenoxy-ethylsulfanylmethyl)-[l ,3,4]oxadiazol-2-yl]-benzamide. Recrystallization 
ftomEt 2 0 and EtOAc gave 0.079 g (30%) of the title compound. 

l H NMR (DMSO-d6) 8 8.7 (t, 1H, J=5 Hz), 8.4 (s, 1H), 8.1 (m, 2H), 7.7 (t, 1H, 

2 0 J-8), 7.2 (m, 2H), 6.9 (m, 3H), 4.2 (s, 2H), 4.2 (t, 2H, J=6 Hz), 3.4 (m, 2H,), 3.0 (t, 2H, 
J-6 Hz), 2.4 (t, 2H, J=7 Hz), 2.1 (s, 6H). IR (KBr, cm" 1 ) 2952, 2864, 2827, 2785, 1658, 
1601, 1498, 1243. MS (ESI) m/e 428, 429, 425. Anal. Calcd for C22H26N4O3S: C, 61.95; 
H, 6.14; N, 13.14. Found C, 61.80; H, 6.23; N, 12.92. MP=64°C. 



25 Example 61 

Preparation of N-(4-dimethylamino-buty^^ 
[l,3,4]oxa<ttazol-2-yl]-benzamide 
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N—N 




The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 60, from 3-[5-(2-phenoxy-emyIsulfanylmethylHl,3»4]oxadiazol- 
2-yl]-benzoic acid (0.353 g, 1.0 mmol) andNl^l-dimethyl-butane-l,4-diamine (0.230 g, 
5 1.98 mmol) to give 0.346 g (77%) of the title compound. 

'HNMR (CDCI3) $ 8.4 (s, 1H), 8.1, (d, 1H, J=8 Hz), 8.0 (d, 1H, J=8 Hz), 7.6, (t, 
1H, J=8 Hz), 72 (m, 3H), 6.9 (m, 2H), 4.2 (t, 2H, J=6 Hz), 4.1 (s, 2H), 3.5 (q, 2H, J=5 
Hz), 3.1 (t, 2H, J=6 Hz), 2.4 (t, 2H, J=6 Hz), 2.2 (s, 6H>, 1.8 (m, 2H), 1.7 (m, 2H). IR 
(KBr, cm' 1 ) 2940, 2864, 2826, 2784, 1659, 1601, 1549, 1498, 1243. MS (EST) m/e 455, 
10 453. Anal. Calcd for C24H30N4O3S: C, 63.41; H, 6.65; N, 12.32. Found C, 63.52; H, 7.17; 
N, 12.07. MP=38-42°C. 

Example 62 

Preparation of N-(3-dimethylammc-^propyl)-3-[5-(2-phenoxy-emylsulfanyImethyl)- 
15 [l,3,4]oxadiazol-2-yl]-benzamide 



The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 60, from3-[5-(2-phenoxy-eihylsul^ylmemyl)-[l,3,4]oxadiazol- 
2-yl]-benzoic acid (0.387 g, 1.1 mmol) andNl^l-dmiemyl-propane-l^-diarnme (221 
20 mg, 2.16 jmnol) to give 0.046 g (10%) of N-(3-dimeihylaniino-propyl)-3-[5-(2-phenoxy- 
etoylsulfanylmemyl)-[l,3,4]oxa<hazol-2-yl]-benzarnide. 

^NMR^CDCls) § 9.1 (s,br, 1H), 8.4, (s, 1H), 8.14 (d, 1H, J=8 Hz), 8.1 (d, 1H, 
J=8 Hz), 7.3 (m, 2H), 6.94 (t, 1H, J=7 Hz), 6.9 (d, 2H, J=8 Hz) 4.2 (t, 2H, J=6 Hz), 4.1 (s, 
2H), 3.6 (m, 2H), 3.1 )t, 2H, J=6 Hz), 2.6 (m, 2H), 2.4 (s, 6H), 1.8 (q, 2H, J=6 Hz). IR 




N-N 
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(KBr, cm -1 ) 3018, 1653, 1548, 1498, 1243. MS (ESI) m/e 441, 439. HPLC 100%. Anal. 
Calcd for C23H28N4O3S: C, 62.70; H, 6.41; N, 12.72. Found C, 61.60; H, 6.19; N, 12.22. 
MP=88-90°C. 
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5 Example 63 

Preparation of N-(4-dmetiiylammo-b^^ 
[1 ,3,4]oxadiazol-2-yl]-benzamide 




a) 2^1H-Tetrazol-5-yl)-benzoic acid methyl ester 




MeCLC 

10 2 

The above compound was prepared in a manner similar to that exemplified for the 

preparation of Example 60a, from 2-cyano-benzoic acid methyl ester (2.03 Ig, 12.6 mmol) 

to give 1.87g (73%) of 2-(lH4etrazol-5-yl)-benzoic acid methyl ester. 

a H NMR (DMSO-d6) § 7.9 (m, 1H), 7.7 (m, 3H), 3.7 (s, 3H). JR (KBr, cm" 1 ) 

15 1715, 1273. MS (ESI) m/e 203. Anal. Calcd for C^HgN^: C, 55.04; H, 4.62; N, 25.67. 

Found C, 53.68; H, 3.89; N, 28.61. 

b) 2-[5-(2-Phenoxy^thylsulf^ acid methyl 

ester 




MeQ 2 C 



2 0 The above compound was prepared in a manner similar to that exemplified for the 

preparation of Example 60b, from 2<lH-Tetxazol-5-yl)-benzoic acid methyl ester (0.705 
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g, 3.45 mmol) to give 0.985 g (73%) of 2-[5-(2-phenoxy-ethj4sulfenylmethyl> 
[l,3,4]oxadiazol-2-yl]-benzoic acid methyl ester. 

'HNMR (CDClj) 5 7.9 (m, 1H), 7.8 (m, 1H), 7.6 (m, 1H), 7.2 (m, 2H), 6.95 (t, 
1H, J=7 Hz), 6.9 (6V2H, J=9 Hz), 4.2 (t, 2H, J=6 Hz), 4.0 (s, 2H), 3.8 (s, 3H), 3.0 (t, 2H, 
5 J=6 Hz). IR (KBr, cm" 1 ) 1728, 1601, 1498, 1299, 1276, 1243. MS (ESI) m/e 371. Anal. 
Calcd for CisHi8N 2 0 4 S: C, 61.61; H, 4.90; N, 7.56. Found C, 61.41; H, 4.94; N, 7.46. 

c) 2-[5<2-Phenoxy-ethylsulfanyhnemyI>[l,3,4]oxadUazol-2-yl]-benzoic acid 

H0 2 C 

1 o The above compound was prepared in a maimer similar to that exemplified for the 

preparation of Example 60c, from 2-[5-(2-phenoxy-ethylstdfanylmethyl)- 
[l,3,4]oxadiazol-2-yl]-benzoic acid methyl ester (0.929 g, 2.51 mmol) with the exception 
that a gold oil formed upon treatment with cone. HQ. This material was titurated with 
H 2 0 and concentrated to dryness in vacuo to give 0.808 g (90%) of 2-[5-(2-phenoxy- 

15 ethylsulfanylmethyl)-[l,3,4]oxadiazoI-2-yl]-benzoic acid. 

*H NMR (CD3OD) 8 8.1 (m, 1H), 7.7 (m, 3H), 7.2 (m, 2H), 6.9 (m, 3H), 4.2 (t, 
2H, J=6 Hz) 4.16 (s, 2H), 3.1 (t, 2H, J=6 Hz). IR (KBr, enf 1 ) 3430, 1723, 1635, 1601, 
1241. MS (ESI) m/e 357, 355. Anal. Calcd for C8H 16 N 2 0 4 S: C, 60.66; H, 4.53; N, 7.86. 
Found C, 55.74; H, 4.48; N, 7.28. 

20 

d) N<4~Dimethylammo-butyl>^ 
[l,3,4]oxadiazol-2-yl]-benzamide 
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The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 60d, from 2-l5-(2-phenoxy-emylsulfanylmethyl)- 
[l,3,4]oxadiazol-2-yl]-benzoic acid (0.434 g, 1.22 mmol) andNl,Nl-dimemyl-butane- 
1,4-diamine (0.283 g, 2.44.mmol) to give 0.334 g (60%) of the title compound. 
5 J H NMR (CDCI3) § 8. 1 (s (br), 1H), 7.9 (d, 1H, J=7 Hz), 7.5 (m, 3H), 7.3 (m, 2H), 

6.95 (t, 1H, J=6 Hz), 6.9 (d, 2H, J=8 Hz), 4.2 (t, 2H, J=6 Hz), 4.0 (s, 2H), 3.4 (q, 2H, J=6 
Hz), 3.0 (t, 2H, J=6 Hz), 2.3 (t, 2H, J=6 Hz), 2.0 (s, 6H), 1.66 (m, 2H), 1.6 (m, 2H). IR 
(KBr, cm" 1 ) 3008, 2941, 2864, 2824, 2782, 1721, 1662, 1601, 1588, 1498, 1469, 1243. 
MS (ESI) m/e 455, 453. Anal. Calcd for C24H3GN4O3S: C, 63.41; H, 6.65; N, 12.32. 
10 Found C, 63.38; H, 7.01; N, 1 1.73. MP = 62-65°C. 



Example 64 

Preparation of N-(2-Hnmemylanimo-emyl)-2-[5-(2-phenoxy-em 
[l,3,4]oxadiazol-2-yl]-beiizanude 




The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 60d, from 2-[5-(2^henoxy-emylsulfanyhnethyl)- 
[l,3,4]oxadiazol-2-yl]-benzoic acid (0.169g, 0.474 mmol) and Nl,Nl-dimethyI-ethane- 
1,2-diamine (0.084 g, 0.948 mmol) to give 0.082 g (41%) of the title compound. 
20 *H -NMR (CDCI3) § 7.8 (d, 1H, J=7 Hz), 7.5 (m, 3H), 7.2 (m, 2H), 6.9 (t, 1H, J=7 

Hz), 6.8 (d, 2H, J=^8 Hz), 4.1 (t, 2H, J=6 Hz), 3.9 (s, 2H), 3.5 (m, 2H), 3.0 (t, J=6 Hz) 2.5 
(s,br, 1H), 2.2 (s, 6H). IR (KBr, cm' 1 ) 3009, 1722, 1665, 1601, 1498, 1470, 1402, 1242. 
MS (ESI) m/e 427, 425. Anal. Calcdfor C22H26N4O3S: C, 61.95; H, 6.14; N, 13.13. 
Found C, 59.49; H, 5.91; N, 12.18. MP=80-85°C. 

25 

Example 65 
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Preparation ofN<3-dimethylan^ 
[1 ,3,4]oxadiazol-2-yi]-benzamide 



followed by stirring at room temperature for 5 min. Nl,Nl-Dimethyi-propane-l,3- 
diamine (0.091 g, 0.89 mmol) was added to the mixture and stirring was continued at 
room temperature for 2 hours. The mixture was extracted with ethyl acetate and washed 
1 0 with water, brine, dried over sodium sulfate, filtered and concentrated. Purification by 
column chromatography on silica gel (elution with chloroform and 2M ammonia in 
methanol gave 0.072 g (37%) of the title compound. 



l H NMR (CDCU) 5 7.9 (d, 1H, J=7 Hz), 7.5 (m, 3H), 7.3 (m, 2H), 7.1 (s, 1H), 
6.96 (t, 1H, J=7 Hz), 6.9 (d, 3H, J=9 Hz), 4,2 (7, 2H, J=6 Hz), 4.0 (s, 2H), 3.5 (m, 2H), 
15 3.0 (t, 2H, J-6 Hz), 2.5 (t, 2H, J=6 Hz), 2.2 (s, 6H), 1.7 (m, 2H, J=6 Hz). IR (KBr, cm" 1 ) 
2928, 2864, 1722, 1684, 1498, 1242. MS (ESI) m/e 441. Anal. Calcd for C23H2SN4O3S: 
C, 62.70; H, 6.41; N, 12.72. Found C, 58.41; H, 6.16; N, 11.47. MP=60-65°C. 




To a solution of 2-[5<2-phenoxy^thylsu^ 
5 benzoic acid (0.159 g, 0.45 mmol) in 3 mL TKF was added 1,1 '-carbonyldiimidazole 
(0.073 g, 0.45mM) and 0.044 mL DMF. The mixture was heated to 60°C for 30 min 



Example 66 

2 0 Preparation of dimethyl-(2-{4-[5^2-phenox 
phenoxy}-ethyl)-amine 
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a) 4-Hydroxy-benzoic acid N42K2-phenoxy-ethylsulfanyl^ 




A solution of (2-phenoxy-ethyIsidfanyl)-acetic acid (0.848 g, 4.0 mmol) and (2- 
5 ethoxy-l-ethoxycarbonyl-l 3 2-^lihdroqxiinoline 5 ethyl l,2-dihydro-2-ethoxy-l- 

quinolinecarboxylate), (EEDQ), (0.989 g, 4.0 mmol) in 20 mL acetonitrile and 5 mL THF 
were stirred together at room temperature for 1 hr. 4-Hydroxy-benzoic acid hydrazide 
(0.608 g, 4.0 mmol) was added and the mixture was sonicated for 2 hrs and stirred at 
room temperature for 16 hrs. The mixture was concentrated to low volume and extracted 
1 0 with ethyl acetate. The organic extract was washed with IN HC1, H 2 0, NaHCCb, brine, 
dried over magnesium sulfate, filtered, and concentrated to dryness to give 1.28 g (92%) 
of 4-hydroxy-benzoic acid >T-[2<2-phenoxy-ethylsxilfiuiyl)-ace1yl]-hydrazide. 

*K NMR (DMSO-d6) 6 10.2 (s, 1H), 10.1 (s, 1H), 10.0 (s, 1H), 7.7 (d, 2H, J=9 
Hz), 7.3 (m, 2H), 6.9 (m, 3H), 6.8 (d, 2H, J-9 Hz), 4.2 (t, 2H, J-6 Hz), 3.3 (m, 2H), 3.0 
15 (t, 2H, J=6 Hz). IR (KBr, cm" 1 ) 3305, 3201, 3003, 2918, 2867, 1696, 1623, 1609, 1584, 
1517, 1287, 1242, 1229. MS (ESI) m/e 347, 345. Anal. Calcd for Ci 7 Hi 8 N20 4 S: C, 58.95; 
H, 5.24; N, 8.09. Found C, 58.37; H, 5.51; N, 7.19. 

b) 4-[5-(2-phenoxy-ethylsulfanyl^^ 

20 

A solution of 4-hydroxy-benzoic acid N , -[2-(2-phenoxy-ethylsulfanyl)- 
acetyl]-hydrazide (4.87 g, 14.1 mmol), triphenylphospbine (7.38 g, 28.1 mmol), and 
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triethylamine (5.14 g, 50.7 nnnol) were stirred together in acetonitrile (15 mL). Carbon 
tetrachloride (9. 17 g, 57.9 mmol) was added and the mixture was stirred at room 
temperature for 3 hrs. The material was concentrated to low volume and diluted with 
hexane (100 mL), ethyl acetate (6 mL), and ethanol (25 mL). The mixture was somricated 
5 for 5 minutes and a precipitate formed The solid was collected and dried in vaccuo 

(30°C). The solid was slurried with IN HC1, collected and dried to give 3.149 g (68%) of 
the title compound 

l H NMR (DMSO-d6) 8 7.8 (d, 2H, J=9 Hz), 7.2 (t, 2H, J=8 Hz), 6.9 (m, 5H), 4.2 
(m, 4H), 3.0 (t, 2H, J=6 Hz). IR (KBr, cm" 1 ) 3410, 1762, 1611, 1601, 1498, 1242, 1226, 
10 1 174, 752. MS (ESI) m/e 329, 327. Anal. Calcd for C17H16N2O3S: C, 62.18; H, 4.91; N, 
8.53. Found C, 61.99; H, 5.00; N, 7.92. M.P.=172-175°C. 

c) Preparation of dimethyH2-{4-[5-(2-phenoxy^thylsulf^ 
[l,3,4]oxadiazol-2-yl]i)henoxy}-ethyl)-amine 



A solution of 4-[5<2^henoxy-ethylsulfanyImethyl)-[l ,3,4]oxadiazol-2-yl]-phenol 
(0.214 g, 0.652 mmol) and 60% NaH (0.075 g, 1.95 mmol) was stirred at 5°C in 10 mL 
DMF for 2 min. at which time (2-cUoro-ethyl>Klime1hyl-amHie, hydrochloride (0.140 g, 
0.978 mmol) was added and the mixture was stirred at 1 00°C for 2.5 hours. The resultant 

2 0 mixture was extracted 2 times with ethyl acetate and washed with water, brine, dried over 
sodium sulfate and concentrated to give 0.243 g of crude product This was purified 
directly by column chromatography on silica gel (elution with 1/1 ethyl acetate, toluene 
followed by chloroform/2M ammonia in methanol) to give a yellow oil which was 
^crystallized from ethyl ether and ethyl acetate to give 0.098 g (38%) of the title 

25 compound. 



*H NMR (DMSO-d6) 5 7.9 (d, 2H, J-9 Hz), 7.2 (m, 2H), 7.1 (d, 2H, J=9 Hz), 6.9 
(m, 3H), 4.1 (m, 6H), 3.0 (t, 2H, J=6 Hz), 2.6 (t, 2H, J=5 Hz), 2.2 (s, 6H). IR (KBr, cm" 1 ) 
1616, 1499, 1466, 1253, 1242, 1 177, 756. MS (ESI) m/e 400.9. Anal. Calcd for 



15 




WO 03/097047 



PCT/US03/12123 



-202- 



C21H25N3O3S: C, 63.14; H, 6.31; N, 10.52. Found C, 62.92; H, 6.09; N, 1038. MP-62- 
64°C. 



Example 67 
Preparation of dime%l-(3-{4-[5-(2-ph^^ 
phenoxy} -propylamine 




The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 66c, from 4-[5-(2-phenoxy-ethylsulfanyImethyi)- 
[l,3,4]oxaxiiazol-2-yl]-phenol (0.548 g, 1.67 mmol) and (3-cMoro-propyl)-dimethyl- 
amine, hydrochloride (396 mg, 2.5 mmol) to give 0.288 g (42%) of the title compound. 

l H NMR (DMSO-d6) 8 7.9 (d, 2H, J-9 Hz), 7.3 (t, 2H, J-7 Hz), 7.1 (d, 2H, J=9 
Hz), 6.9 (m, 3H), 4.2 (m, 4H), 4.1 (t, 2H, J=6 Hz), 3.0 (t, 2H, J=6 Hz), 2.4 (t, 2H, J=7 
Hz), 2.1 (s, 6H), 1.9 (m, 2H), IR (KBr, cm' 1 ) 2934, 1612, 1601, 1503, 1491, 1466, 1253, 
1243, 1 178, 762. MS (ESI) m/e 414. Anal. Calcd for C22H27N3O3S: C, 63.90; H, 6.58; N, 
10.16. Found C, 63.55; H, 6.50; N, 10.04. MP=70°C. 



Example 68 
Preparation of dime1hyl-(4-{4-[5~(2-ph^ 
phenoxy} -butyl)-amine 

a) 2^4-(4-Chloro-butoxy)-phenyl]-5-(^^^ 
[l,3,4]oxadiazole 
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A solution of 4-[5<2-phenoxy^ylsulfanylme%^ 
(0.202 g, 0.615 mmol), l-bromo-4-chloro-butane (0.158 g, 0.922 mmol), and potasshim 
carbonate (0.195 g, 1.41mM) was refluxed in 5 mL acetone overnight The solid was 
removed by filtration and the filtrate concentrated to dryness. Recrystallization of the 
5 filtrate from ether and ethyl acetate gave 0.127 g (49%) of 2-[4-(4-cMoro-butoxy> 
phenylj-5^2-phenoxy^thylsu^^ 

l R NMR (DMSO-d6) 8 7.8 (d, 2H, J=9 Hz), 7.2 (m, 2H), 7.1 (d, 2H, J=9 Hz), 6.9 
(m, 3H), 4.2 (m, 4H), 4.1 (t, 2H, J=6 Hz), 3.7 (t, 2H, J=6 Hz), 3.0 (t, 2H, J=6 Hz), 1.9 (m, 
4H). IR (KBr, cm' 1 ) 1614, 1604, 1586, 1499, 1253, 1242, 1176. MS (ESI) m/e 419, 417. 
10 Anal. Calcd for C21H23CIN2O3S: C, 61.80; H, 6.09; N, 6.26. Found C, 59.82; H, 5.67; N, 
6.41. 

b) Dimethyl-(4- {4-[5-(2-phenoxy-ethylsiilf anylmethyl)-[ 1 ,3,4] oxadiazol-2-yl] - 
phenoxy}-butyl)-amine 



A solution of 2-[4-(4-cUoro-butoxy)-phenyl]-5-(2-phenoxy-ethylsulfanyl^^ 
[l,3,4]oxadiazole (0.127 g, 0.303 mmol), dimethyl amine (2M THF, 3.8 mL, 7.58 mmol), 
Nal (0.004 g, 0.0236 mmol), and NaHCQ* (0.071 g, 0.84 mmol) in 4 mL DMF was 
heated to 80°C overnight in a sealed tube. The mixture was extracted with ethyl acetate 

2 0 followed by washing with water, brine, dried over sodium sulfate and concentrated to 
dryness. The residue was purified directly by column chromatography on silica gel 
(elution with ethyl acetate/ toluene followed by 90% chloroform/10% 2M ammonia in 
methanol) to give 0.090 g (70%) of the title compound. 

*H NMR (DMSO-d6) 8 7.9 (d, 2h, J=9 Hz), 7.2 (m, 2H), 7.1 (d, 2H, J=9 Hz), 6.9 

25 (m, 3H), 42 (m, 4H), 4.0 (t, 2H, J=6 Hz), 3.0 (t, 2H, J=6 Hz), 2.2 (t, 2H, J=7 Hz), 2.1 (s, 
6H), 1.7 (m, 2H), 1.5 (m, 2H). IR (KBr, cm" 1 ) 2763, 1612, 1501, 1259, 1246, 1177, 999, 
841. MS (ESI) m/e 428. Anal. Calcd for C23H29N3O3S: C, 64.61; H, 6.84; N, 9.83. Found 
C, 64.60; H, 6.85; N, 9.69. MP=62-63°C. 




N-N 
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Example 69 

Preparation of dimethyl-(5- {4-[5K2-phenoxy-ethylsulfanyime%l)-[l,3,4]oxadiazo 
phenoxy} -pentyl)-amine 

a) 2-[4<5-Chloro-pentyloxy)-pheny^^^^ 
[l,3>4]oxadiazole 

N—N 



CI 



The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 68a, from 4-[5^2-phenoxy-e%lsulfanylmethyl)- 
[l,3,4]oxadiazol-2-yl]-phenol (0.304 g, 0.926 mmol), and l-bromo-5-chloro-pentane 
(0.250 g, 1.38 mmol) to give 0260 g (65%) of 2-[4-(5-chloro-pentyloxy)-phenyl]-5-(2- 
pheoioxy^thylsiuianylmethyl)-[l,3 > 4]oxadia2ole. 

*H NMR (DMSO-d6) § 7.9 (d, 2H, J=9 Hz) 7.2 (m, 2H), 7.1 (d, 2H, J=9 Hz), 6.9 
(m, 3H), 4.2 (m 4H), 4.0 (t, 2H, J=6 Hz), 3.6 (t, 2H, J=7 Hz), 3.0 (t, 2H, J=6 Hz), 1.8 (m, 
4H), 1.5 (m, 2H). IR(KBr, cm" 1 ) 1611, 1503, 1490, 1258, 1244, 1178, 1005, 844, 765. 
MS (ESI) m/e 433. Anal. Calcd for C22H2SN2CIO3S: C, 61.03; H, 5.82; N, 6.47. Found C, 
59.71; H, 5.75; N, 6.34. 

b) DimemyH5-{4-[5-(2-phenoxy^&ykul^ 
phenoxy}-pentyl)-amine 

The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 68b, from 2-[4-(5-chloro-pentyloxy)-phenyl]-5-(2-phenoxy- 
ethylsulfanylmethyl)-[l,3,4]oxadiazole (0.210 g, 0.487 mmol) to give 0.1 11 g (52%) of 
the title compound. 
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l HNMR (DMSO-d6) § 7.8 (d, 2H, J=9 Hz), 7.2 (m, 2H), 7.1 (d, 2H, J=9 Hz), 6.9 
(m, 3H), 4.1 (m, 4H), 4.0 (t, 2H, J=6 Hz), 3.0 (t, 2H, J=6 Hz) 2.2 (t, 2H, J^7 Hz), 2.1 (s, 
6H), 1.7 (m, 2H), 1.4 (m, 4H). JR (KBr, cm* 1 ) 2941, 1602, 1610, 1500, 1466, 1253, 1 175, 
1032, 835, 751. MS (ESI) m/e 442. Anal. Calcd for C24H31N3O3S: C, 6528; H, 7.08; N, 
9.51. Found C, 65.47; H, 7.03; N, 9.35. MP 51-54°C. 

Example 70 

Preparation of dimethyl-(6- {4-[5-(2-phenoxy-ethyl5^ 
phenoxy} -hexyl)- amine 




a) 2-[4-(6-<^oro-hexyloxy)-pheny^ 
[l,3,41oxadiazole 

The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 68a, from 4-[5^2-phenoxy-emylsalfrnylmeuiyl)- 
[l,3,4]oxadiazol-2-yl]-phenol (0.243 g, 0.739 mmol) and l-bromo-6-chloro-hexane 
(0.221 g, 1.11 mmol) to give 0.266 g (81%) of 2-[4-(6-chloro-hexyloxy>phenyl]-5-(2- 
phenoxy-emylsulfanylmethyl)-[l,3,4]oxadiazole. 

^NMR (DMSO-d6) 8 7.9 (d, 2H, J=9 Hz), 7.2 (m, 2H), 7.1 (d, 2H, J=9 Hz), 6.9 
(m, 3H), 4.2 (m, 4H), 4.0 (t, 2H, J=6 Hz), 3.6 (t, 2H, J=7 Hz), 3.0 (t, 2H, J=6 Hz), 1.7 (m, 
4H), 1.4 (m, 4H). IR (KBr, cm -1 ) 3456, 2936, 2866, 1615, 1586, 1503, 1466, 1258, 1239, 
1176, 1007, 843, 764. MS (ESI) m/e 447. Anal. Calcd for CrsHjTNaClOaS: C, 61.80; H, 
6.09; N, 6.27. Found C, 61.62; H, 5.55; N, 621. 
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b) Dmethyl-(6-{4-[5<2-ph^ 
phenoxy} -hexyl)-amine 




The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 68b, from 2-[4-(6-chloro-hexyloxy)-phenyl]-5-(2-phenoxy- 
e%lsulfanylmethyl)-[l,3,4]oxadiazole (0.266& 0.595 mmol) to give 0.116 g (43%) of the 
title compound 

l R NMR (DMSO-d6) 5 7.9 (d, 2H, J=9 Hz), 12 (m, 2H), 7.1 (d, 2H, J=9 Hz), 6.9 
(m, 3H), 4.2 (m, 4H), 4.0 (t, 3=6 Hz), 3.0 (t, 2H, J=6 Hz), 22 (t, 2H, J==7 Hz), 2.1 (s, 6H), 
1.7 (m, 2H), 1 .4 (m, 4H), 1.3 (m, 2H). IR (Or, cm"* 1 ) 161 1, 1602, 1587, 1500, 1466, 
1249, 1 175, 1024, 756. MS (ESI) m/e 456. Anal. Calcd for C25H33N3O3S: C, 65.90; H, 
7.30; N, 9.22. Foimd C, 65.37; H, 7.16; N, 9.08. 



Example 71 

Preparation of dime1hyl-(7-{4-[5-(2-pheaoxy-e%lsulfaiiyIme 
phenoxy}-heptyl)-amine 




a) 7_{4-[5-(2-phenoxy-ethylsulf^ 
heptan-l-ol 




The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 68a, from 4-[5-(2-phenoxy^thylsulfanyimethyl> 
[l,3,4]oxadiazol-2-yl]-phenol (0.260 g, 0.792 mmol) and 7-bromo-heptan-l-ol (0.232 g, 
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1.19 mmol) to give 0.164 g (47%) of 7-{4^5-(2-phenoxy-ethylsiilfanyImethyl> 
[l,3,4]oxadiazol-2-yl]-plienoxy}-hq)tan-l-oL 

l H NMR (DMSO-d6) 6 7.9 (d, 2H, J=9 Hz), 7.2 (m, 2H), 7.1 (d, 2H, 9 Hz), 6.9 
(m, 3H), 4.3 (s, 1H) 4.2 (m, 4H), 4.0 1, 2H, J=6 Hz), 3.3 (m, 2H), 3.0 (t, 2H, J=6 Hz), 1.7 
5 (m, 2H), 12-1.4 (m, 8H). TR (KBt, cm' 1 ) 3622, 301 1, 2936, 2861, 1613, 1602, 1499, 
1469, 1256, 1224, 1 174, 1034. MS (ESI) m/e 443. Anal. Calcd for C24H30N2O4S: C, 
65.13; H, 6.83; N, 6.33. Found C, 63.3; H, 6.72; N, 5.91. 

b) DimethyH7-{4-[5<2-ph^^ 
1 0 phenoxy} -heptyi)-amine 



Methanesulfonyl chloride (0.046 g, 0.407 mmol) was added dropwise to a solution 
of7-{4-[5-(2-phenoxy-ethylsu^^ 

(0.164 g, 0.374 mmol) and triethylamine (0.045 g, 0.444 mmol) in dichloromethane (20 
1 5 mL). The mixture was stirred at room temperature for 5 min and concentrated to dryness 
to give the crude mesylate. The crude solid was dissolved in methanol (10 mL) in a 
sealed tube and dimethylamine was added (5 mL). The mixture was heated to 80° 
overnight and concentrated to dryness. The crude solid was dissolved in ethyl acetate and 
washed with water, brine, dried over sodium sulfate, filtered and concentrated to dryness. 
2 0 The solid was purified directly by column chromatography on silica gel (elution with 1/1 
ethyl acetate followed by 90% CHCI3 and 10% 2M NH 3 in methanol to give 0.063 g 
(36%) of the title compound. 



] H NMR (DMSO-d6) 5. 7.9 (d, 2H, J=9 Hz), 7.2 (m, 2H), 7.1 (d, 2H, J=9 Hz), 6.9 
(m, 3H), 4.2 (m, 4H), 4.0 (t, 2H, J=6 Hz), 3.0 (t, 2H, J=6 Hz), 2.2 (t, 2H, J=7 Hz), 2.1 (s, 
25 6H), 1.7 (m, 2H), 1.2-1.4 (m, 8H). IR (KBr, cm" 1 ) 2925, 2854, 2762, 1611, 1500, 1254, 
1 175, 750. MS (ESQ m/e 470. Anal. Calcd for C26H35N3O3S: C, 66.49; H, 7.51; N, 8.95. 
Found C, 64.78; H, 7.57; N, 8.44. HPLC90%. MP=39-40°C. 




\ 



Example 72 
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Preparation of l-(2-{4-[5-(2-phenoxy-ethylsulfanylmethyl)-[U,4]oxadiazol-2-yl]- 
phenoxy}-efhyi>piperidine 



The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 66c, from 4-[5-(2-phenoxy-ethylsulfanylmethyl)- 
[l,3,4]oxadiazol-2-yl]-phenol (0.202 g, 0.615 mmol) and l-(2-chloroethyI)piperidine 
monohydrochloride (0.17 g, 0.922 mmol) to give 0.059 g (22%) of the title compound. 

! HNMR (DMSO-d6) 8 7.8 (d, 2H, J=9 Hz), 7.2 (t, 2H, J=8 Hz), 7.1 (d, 2H, J=9 
Hz), 6.9 (m, 3H) 4.2 (m, 6H), 3.0 (t, 2H, J=6 Hz), 2.6 (m, 2H), 2.4 (m, 4H), 1.5 (m, 4H), 
1.4 (m, 2H). IR (KBr, cm' 1 ) 2940, 1613, 1499, 1255, 1245, 1175. MS (ESI) m/e 440. 
AnaLCalcd for C24H29N3O3S: C, 65.58; H, 6.65; N, 9.56. Found C, 64.56; H, 6.61; N, 
9.42. HPLC 100%. MP = 70°C. 

Example 73 

Preparation of dhsopropyl-(2- {4-[5<2-phenoxy^ylsulfanylmethyl>[l^,4]oxadiazol-2- 
yl] -phenoxy} -ethyl)-amine 



The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 66c, from 4-[5-(2-phenoxy-emylsulfany]methyl)- 
[l,3,4]oxadiazol-2-yl]-phenol (0.223 g, 0.679 mmol) and (2-cMoro-e%l)-dnsopropyl- 
amine, monohydrochloride (0.204 g, 1.02 mmol) to give 0.178 g (58%) of the title 
compound. 



'H NMR (DMSO-d6) 8 7.9 (d, 2H J=9 Hz), 7.2 (t, 2H, J=8 Hz), 7.1 (d, 2H J=9 
Hz), 6.9 (m, 3H), 4.2 (m, 4H), 4.0 (t, 2H J=7 Hz), 3.0 (m, 4H), 2.8 (t, 2H, J=7 Hz), 1.0 (d, 
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12H, J=6 Hz). IR (KBr, cm -1 ) 3632, 3432, 3013, 2945, 2838, 1602, 1464, 13333, 1242. 
MS (ESI) m/e 456. Anal. Calcd for C25H33N3O3S: C, 65.90; H, 7.30; N, 9.22. Found C, 
65.68; H, 7.16; N, 9.17. MP=42-45°C. 

Example 74 

Preparation of 4<2-{4-[5<2-phenoxy-ethylsulf^ylme 
phenoxy}-ethyl)-morpholine 




o 

The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 66c, from 4-[5-(2-phenoxy-ethylsulfanylmethyl)- 
[l,3,4]oxadiazol-2-yl]-phenol (0.266 g, 0.81mM) and 4-(2-chloro-ethyl)-morpholine 
monohydrochloride (0.226.g, 1.22 nimol) to give 0.225 g (63%) of the title compound. 

l H NMR (DMSO-d6) 5 7.9 (d, 2H, 1-8 Hz), 7.2 (t, 2H, J=8 Hz), 7.1 (d, 2H, J=9 
Hz), 6.9 (m, 3H), 4.2 (m, 6H), 3.6 (t, 4H, J=4 Hz), 3.0 (t, 2H, J=6 Hz), 2.7 (t, 2H, J=6 
Hz), 2.5 (m, 4H). lR(KBr, cm 1 ) 1613, 1601, 1588, 1499, 1302, 1253, 1175, 1117. MS 
(ESI) m/e 442, 440.5. Anal. Calcd for C23H27N3O4S: C, 62.56; H, 6.16; N, 9.51. Found C, 
62.20; H, 6.02; N, 9.39. MP=70-72°C. 

Example 75 

Preparation of l-(3-{4-[5-(2-phenoxy-ethylsulfanylm 
phenoxy}-propyl)-piperidine 
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The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 66c, from 4-[5-(2-phenoxy-emylsuIfanylmethyl)- 
[l,3,4]oxamazol-2-yl]-phenol (0.218 g, 0.664 mmol) and l-(3-cMoro-propyl)-piperidine, 
monohydrochloride (0.197 g, 0.996 mmol) to give 0.055 g (18%) of the title compound 

*H NMR (DMSO-d6) 6. 7.9 (d, 2H, J=9 Hz), 7.2 (m, 2H), 7.1 (d, 2H, J=8 Hz), 6.9 
(m, 3H), 4.2 (m, 4H), 4.1 (t, 2H, J=7 Hz), 3.0 (t, 2H, J=6 Hz), 2.4-2.3 (m, 6H), 1.9 (t, 2H, 
J=7 Hz), 1.5 (m, 4H), 1.4 (m, 2H). IR (KBr, cm" 1 ) 3008, 2939, 1614, 1601, 1499, 1303, 
1256, 1245, 1175, 839. MS (ESI) m/e 454. Anal. Calcd for C25H31N3O4S: C, 65.58; H, 
6.65; N, 9.55. Found C, 65.34; H, 6.65; N, 8.95. MP=65°C. 



Example 76 

Preparation of 2-(2-phenoxy-emylsulfanyImemyl)-5-[4-(2-pyrroH 
phenyl]-[l,3,4]oxadiazole 




The above compound was prepared in a manna: similar to that exemplified for the 
preparation of Example 66c, from 4-[5-(2-phenoxy-emylsulfanylmethyl>- 
[l,3,4]oxadiazol-2-yl]-phenol (0.216 g, 0.658 mmol) and l-(2-cWoro-emyl)-pynohdine, 
monohydrochloride (0.168 g, 0.987 mmol) to give 0.052 g (18%) of the title compound 

'H NMR (DMSO-d6) 8 7.9 (d, 2H, J=8 Hz), 7.2 (t, 2H, J=8 Hz), 7.1 (d, 2H, J=8 
Hz), 6.9 (m, 3H), 4.2 (m, 6H), 3.0 (t, 2H, J=6 Hz), 2.8 (m, 2H), 2.5 (m, 4H), 1.6(m, 4H). 
IR (KBr, cm" 1 ) 1614, 1500, 1246, 1 175. MS (ESI) m/e 426. Anal. Calcd for C23H27N3O3S: 
C, 64.92; H, 6.40; N, 9.87. Found C, 64.92; H, 6.44; N, 9.76. MP=65°C. 



Example 77 

Preparation of memyl-(3-{4-[5<2-phenoxy-emylsulfanyimethyl> 
phenoxy} -propyl)-amine 
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a) 2-[4-(3-CMoro-propoxy)-p^ 
[l,3,4]oxadiazole 

The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 68a, from 4-[5-(2-phenoxy-ethylsulfanylmethyl)- 
[l,3,4]oxadiazol-2-yl]-phenol (2.396 g, 7.30 mmol) and l-bromo-3-chloro-propane (1.72 
g, 10.9 mmol) to give 1.60 g (54%) of 2-[4-(3-chloro-propoxy)-phenyl]-5-(2-phenoxy- 
ethylsulfanylmethyl)-[l,3,4]oxadiazole. 

l H NMR (DMSO-d6) $ 7.9 (d, 2H, J=9 Hz), 7.2 (t, 2H, J=8 Hz), 7.1 (d, 2H, J-9 
Hz), 6.9 (m, 3H), 4.2 (m, 6H), 3.8 (t, 2H, J=6 Hz), 3.0 (t, 2H, J=6 Hz), 2.2 (m, 2H). MS 
(ESI)m/e405. 

b) Me%l-(3-{4-[5-(2-phenoxy^^^ 
phenoxy}-propyl)-amine 

The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 68b, from 2-[4-(3-chloro-propoxy)-phenyl]-5-(2-phenoxy- 
ethylsulfanyhneth}i>[l,3,4]oxadiazole (0.247 g, 0.61 mmol) andmethyiamine (40% 
weight in water, 2 mL, 26 mmol). HPLC chromatography on the material previously 
purified by silica chromatography and combination of various lots gave 190 mg of 
material as the TFA salt which was desalted to the free amine by washing with IN NaOH, 
dried over sodium sulfate, filtered and concentrated to dryness to give 0.088 g (14%) of 
the title compound 
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*H NMR CDMSO-d6) 5. 7.9 (d, 2H, J=9 Hz), 7.2 (t, 2H, J=8 Hz), 7.1 (d, 2H, J=9 
Hz), 6.9 (m, 3H), 4.2 (m, 4H), 4.1 (t, 2H, J=6 Hz), 3.0 (t, 2H, J=6 Hz), 2.6 (t, 2H, J=7 
Hz), 2.3 (s, 3H), 1.8 (m, 2H). IR (KBr, cm" 1 ) 1677, 1611, 1500, 1254, 1205, 1176, 1131, 
835, 754, 722. MS (ESI) m/e 400, 398. Anal. Calcd for C 2 tHsN30 3 S: C, 63.14; H, 6.31; 
N, 10.52. Found C, 61.78; H, 5.92; N, 9.91. MP=40-44°C. HPLC 100%. 

Example 78 

Preparation of diemyl-(3-{4-[5-(2-phenoxy-e&^ 
phenoxy}-propyl)-amine 




The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 68b, from 2-[4-(3-chloro-propoxy>phenyl]-5-(2-phenoxy- 
emylsulfanylmethyl)-[l,3,4]oxadiazole (0.230 g, 0.568 mmol) and diethylamine (1.04 g, 
14.2 mmol) to give 0.127 g (50%) of the title compound. 

*H NMR (DMSO-d6) 8 7.9 (d, 2H, J=9 Hz), 7.2 (t, 2H, J=8 Hz), 7.1 (d, 2H, J=9 
Hz), 6.9 (m, 3H), 4.2 (m, 4H), 4.1 (t, 2H, J=6 Hz), 3.0 (t, 2H, J=6 Hz), 2.5 (m, 4H), 1.8 (t, 
2H, J=6 Hz), 0.9 (t, 6H, J=7 Hz). IR (Or, cm" 1 ) 2973, 1613, 1602, 1499, 1256, 1245, 
1174. MS (ESI) m/e 442. Anal. Calcd for C^iNjCbS: C, 65.28; H, 7.08; N, 9.52. 
Found C, 65.19; H, 7.17; N, 9.41. MP=27-3l°C. 

Example 79 

Preparation of l-(3-{4-[5K2i)henoxy-e%lsmfmylmemyl)-[l,3,4]oxadiazol-2-yl]- 
phenoxy}-propyl)-piperazine 




a) 4-(3-{4-[5-(2-Phenoxy-emylsulf^ 
propyl)-piperazine-l-carboxylic acid tert-butyl ester 
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The above compound was prepared in a maimer similar to that exemplified for the 
preparation of Example 68b, from 2-[4-(3-chloro-propoxy>phenyl]-5-(2-phenoxy- 
emylsulfanylmethy^-tl^^joxadiazole (0.241 g, 0.595 jnmol) and piperazdne-1- 
carboxylic acidtert-butyl ester (0.111 g, 0.595 mmol) to give 0.096 g (29%) of 4-(3-{4- 
[5<2-phenoxy^mykulfanylme 
1-carboxylic acid tert-butyl ester. 

l H NMR (DMSO-d6) 5. 7.9 (d, 2H, J=9 Hz), 7.2 (m, 2H), 7.1 (d, 2H, J=9 Hz), 6.9 
(m, 3H), 4.2 (m, 4H), 4.1 (t, 2H, J=5 Hz), 33 (m, 4H), 3.0 (t, 2H, J=6 Hz), 2.4 (m, 2H), 
2.3 (m, 4H), 1.9 (m, 2H), 1.4 (s, 9H). MS (ESI) m/e 555. Anal. Calcd for C29H38N4O5S: 
C, 62.79; H, 6.90; N, 10.10. Found C, 61.53; H, 6.70; N, 9.73. HPLC 100%. 

b) 1^3-{4-[5-(2-Phenoxy-emylsutfany 
propyl)-piperazine 

A solution of 4-(3-{4-[5-(2-phenoxy-ethylsul£mylme 
phenoxy}-propyl)-piperazine-l-caiboxylic acid tert-butyl ester (20a) (0.115 g, 0.20 mmol) 
and trifluoroacetic acid (5 mL) in 5 mL CH 2 C1 2 was stirred at 5°C for 1 hr. The reaction 
mixture was concentrated to dryness and extracted into ethyl acetate. The organic extract 
was washed with NaHC0 3 , brine, dried over sodium sulfate, filtered and concentrated to 
give 0.065 g which was purified directly by column chromatography on silica gel (ehition 
with ethyl acetate and toluene followed by 90 chloroform/10 ammonia (2M methanol) to 
give 0.044 g (47%) of the title product 

l H NMR (DMSO-d6) 8 7.9 (d, 2H, J=9 Hz), 72 (t, 2H, J=8 Hz)), 7.1 (d, 2H, J=9 
Hz), 6.9 (m, 3H), 42 (m, 4H), 4.1 (t, 2H, J=6 Hz), 3.0 (t, 2H, J=6 Hz), 2.6 (m, 4H), 2,4 (t, 
2H, J=7 Hz), 2.3 (m, 4H), 1.8 (m, 2H). MS (ESI) m/e 455. HPLC 100%. 
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Example 80 
Preparation of 2-(2-phenoxy-e%lsul^ 
phenyl]-[l ,3,4]oxadiazole 

N—N 



The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 68b, from 2-[4-(4-chloro-butoxy>phenyI]-5-(2-phenoxy- 
etiiylsulfanylmethyl>[l,3,4]oxadiazole (0.235 g, 0.561 mmol) and pyrrolidine (0.099 g, 
1.4 mmol) to give 0.145 g (57%) of the title compound. 

l R NMR (DMSO-d6) 8 7.9 (d, 2H, J=9 Hz), 7.2 (t, 2H, J=8 Hz)), 7.1 (d, 2H, J=9 
Hz), 6.9 (m, 3H), 4.2 (m, 4H), 4.1 (t, 2H, J=6 Hz), 3.0 (t, 2H, J=6 Hz), 2.4 (m, 6H), 1-8 
(m, 2H), 1.7 (m, 4H), 1.6 (m, 2H). IR (KBr, cm" 1 ) 2932, 2563, 2467, 1617, 1500, 1257, 
1248. MS (ESI) m/e 454. Anal. Calcd for C25H31N3O3S: C, 66.20; H, 6.89; N, 9.26. 
Found C, 65.98; H, 6.90; N, 9.13. M.P.=45°. 

Example 81 
Preparation of l-(4-{4-[5<2-pheraoxy-e^ 
phenoxy} -butyl)-piperidine 

N-N 




The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 68b, from 2-[4-(4-chloro-butoxy)-phenyl]-5-(2-phenoxy- 
ethylsulfanylmethyl)-[l,3,4]oxadiazole (0.232 g, 0.554 mmol) andpiperidine (0.118 g, 
1.38 mmol) to give 0.041 g (16%) of the title compound. 
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1 H NMR (DMSO-d6) 5 7.9 (d, 2H, J=9 Hz), 7.2 (t, 2H, J=8 Hz)), 7.1 (d, 2H, J=9 
Hz), 6.9 (m, 3H), A2 (m, 4H), 4.1 (t, 2H, J=6 Hz), 3.0 (t, 2H, J=6 Hz), 2.3 (m, 6H), 1 .7 
(m, 2H), 1.6 (m, 2H), 1.5 (m, 4H), 1.4 (m, 2H). IR (KBr, cm" 1 ) 2923, 1610, 1601, 1586, 
1500, 1467, 1304, 1256, 1248, 1174, 1031. MS (ESI) m/e 470. Anal. Calcd for 
5 C26H33N3O3S: C, 66.78; H, 7.1 1; N, 8.99. Found C, 66.16; H, 6.91; N, 8.80. MJ».=57- 
62°C. 

Example 82 

Preparation of 4-(3-{4-[5-(2^henoxy-ethylsulfanylmethylHl^>4]oxadiazol-2-yI]- 
10 phenoxy}-propyl)-tiiioniorpholine 



The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 68b, from 2-[4-(3-cbloro-propoxy>phenyl]-5-(2-phenoxy- 
emylsulfanylmethyl)-[l,3,4]oxadiazole (0.248 g, 0.612 mmol) andtbiomoipholine (0.157 
15 g, 1 .53mM) to give 0.136 g (47%) of the title compound. 

'H NMR (DMSO-d6) § 7.9 (d, 2H, J=9 Hz), 7.2 (t, 2H, J=8 Hz)), 7.1 (d, 2H, J=9 
Hz), 63 (m, 3H), 4.2 (m, 4H), 4.1 (t, 2H, J=6 Hz), 3.0 (t, 2H, J=6 Hz), 2.6 (m, 8H), 2.4 (t, 
2H, J=7 Hz), 1.9 (m, 2H). IR (KBr, cm" 1 ) 2922, 2810, 2775, 1611, 1601, 1590, 1502, 
1491, 1468, 1256, 1244, 1176, 837, 766. MS (ESI) m/e 472, 470. Anal. Calcd for 
20 Cz^H^ChSz: C, 61.12; H, 6.20; N, 8.91. Found C, 60.85; H, 6.26; N, 8.75. MP.=85°C. 

Example 83 

Preparation of l-(3-{4-[5-(2-phenoxy-ethylsiilfanylmemylHl ) 3,4]oxadiazol-2-yl]- 
phenoxy} -propyl)-azepane 





N—N 



25 
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The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 68b, from 2-[4-(3-chloro-propoxy)-phenyl]-5-(2-phenoxy- 
ethylsulfanylmethyl)-[l,3,4]oxadiazole (0.213 g, 0.526 mmol) and azepane (1.30 g, 13.1 
mmol) to give 0.103 g (42%) of the title compound. 

! H NMR (DMSO-d6) 8 7.9 (d, 2H, J=9 Hz), 72 (t, 2H, J=8 Hz), 7.1 (d, 2H, J=9 
Hz), 6.9 (m, 3H), 4.2 (m, 4H), 4.1 (t, 2H, J=6 Hz), 3.0 (t, 2H, J=6 Hz), 2.6 (m, 6H), 1.8 
(m, 2H), 1.5 (m, 8H). IR (KBr, cm" 1 ) 2927, 2905, 1614, 1497, 1468, 1251, 1181, 1171, 
1036, 1029, 747, 689. MS (ESI) m/e 468. Anal. Calcd for C26H33N3O3S: C, 66.78; H, 
7.1 1; N, 8.98. Found C, 66.48; H, 6.94; N, 8.91. M.P =50°C. 

Example 84 
Preparation of 3-{4-[5-(2-phenoxy-ethylsulf^^ 
propylamine 



a ) (3-{4-[5-(2-Phenoxy-ethyls^^ 
propyl)-carbamic acid tert-butyl ester 



The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 68a from 4-[5-(2-phenoxy-ethylsulf^^ 
2-yl]-phenol (0.501 g, 1.52 mmol) and (3-bromo-propyl)-carbamic acid tert-butyl ester 
(0.545 g, 2.28 mmol) to give the BOC protected product which was purified by column 
chromatography on silica gel (elution with ethyl acetate/toluene) to give 0.617 g (84%) of 
the (3-{4-[5<2-phenoxy~ethylsu^ 
carbamic acid tert-butyl ester. 



*H NMR (DMSO-d6) 8 7.9 (d, 2H, J=9 Hz), 7.2 (t, 2H, J=8 Hz), 7.1 (d, 2H, J=9 
Hz), 6.9 (m, 3H), 4.2 (m, 4H), 4.0 (t, 2H, J=6 Hz), 3.1 (q, 2H, J-6 Hz), 3.0 (t, 2H, J=6 
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Hz), 1.8 (m, 2H), 1.4 (s, 9H). IR (KBr, cm -1 ) 3400, 1692, 1609, 1524, 1501, 1248, 1242, 
1176, 844, 764. MS (ESI) m/e 486. Anal. Calcd for C25H31N3O5S: C, 70.12; H, 5.23; N, 
9.08. Found C, 69.86; H, 5.19; N, 8.92. 

5 b) 3-{4^5-(2-Phenoxy-ethylsulfmylme 
propylamine 




A solution of (3-{4-[5-(2-phenoxy-ethylsulfanyta^ 
phenoxy}-propyi)-caibamic acid tert -butyl ester (0.600 mg, 1.23 nnnol) in TFA (7 mL) 

10 and CH2CI2, (5 mL) was stirred at 5°C for 1 hr. The reaction mixture was concentrated to 
dryness and extracted into ethyl acetate. The organic extract was washed with NaHC0 3 , 
brine, dried overNa 2 S04, filtered and concentrated to give 0.300 g. Elemental analysis 
indicated the presence of fluorine. The material was dissolved in water, ethyl acetate and 
a minimum amount of methanol to solubilize the material The mixture was washed with 

15 IN NaOH, dried over sodium sulfate, and concentrated to give 0.1 83 g, (38%) of the 3- 
{4-[5-(2-Phenoxy^thylsulf^ 

'H NMR (DMSO-d6) § 7.9 (d, 2H, J=9 Hz), 7.2 (t, 2H, J=8 Hz), 7.1 (d, 2H, J=9 
Hz), 6.9 (m, 3H), 4.2 (m, 4H), 4.1 (t, 2H, J=6 Hz), 3.0 (t, 2H, J=6 Hz), 2.7 (t, 2H, J=7 
Hz), 1.8 (m, 2H). IR (KBr, cm" 1 ) 3004, 2972, 2928, 2902, 1616, 1504, 1474, 1252, 1175, 

20 833. MS (ESI) m/e 386. Anal. Calcd for C20H23N3O3S: C, 62.31; H, 6.01; N, 10.90. 
Found C, 61.08; H, 5.99; N, 10.49. HPLC 100%. M.P.=30-35°. 

Example 85 

Preparation of diethyl-(2- {4-[5-(2-phenoxy^%lsulfanylmefr^^ 
25 phenoxy}-ethyl)-amine 
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The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 68a, from 4-[5-(2-phenoxy-ethylsulfanylmethyl)- 
[l,3,4]oxadiazol-2-yl]-phenol (0.206 g, 0.627 mmol) and (2-bromo-ethyl)-diethyl-amine 
hydrobromide to give 0.041 g (15%) of the title compound. 
5 ] H NMR (DMSO-d6) $ 7.9 (d, 2H, J=9 Hz), 7.2 (t, 2H, J=8 Hz), 7.1 (d, 2H, J=9 

Hz), 6.9 (m, 3H), 4.2 (m, 4H), 4.1 (t, 2H, J-6 Hz), 3.0 (t, 2H, J=6 Hz), 2.8 (m, 2H), 2.6 
(m, 4H), 1.0 (t, 6H, J=7 Hz). IR (KBr, cm" 1 ) 1614, 1498, 1258, 1176, 1172, 752. MS 
(ESI) m/e 429. Anal. Calcd for C23H29N3O3S: C, 64.61; H, 6.84; N, 9.83. Found C, 
64.37; H, 6.85; N, 9.77. M.P =32-35°C. 

10 

Example 86 

Preparation of l-(2-{4^5-(2-phenoxy-ethylsulfany^ 
phenoxy} -ethyl)-azepane 




1 5 The above compound was prepared in a maimer similar to that exemplified for the 

preparation of Example 68a, from 4-[5-(2-phenoxy-ethylsulfanylmethyl> 
[l,3,4]oxadiazol-2-yl]-phenol (0.197 g, 0.599 mmol) and l-(2-cMoro-ethyl)-azepane 
hydrochloride (0.178 g, 0.899 mmol) to give crude material that was purified directly by 
column chromatography on silica gel (elution with ethyl acetate/toluene followed by 90% 

20 chloroform/10% 2MNH 3 in methanol to give 0.216 g (79%) of the title compound. 

*H NMR (DMSOd6) 8 7.9 (d, 2H, J=9 Hz), 7.2 (t, 2H, J=8 Hz), 7.1 (d, 2H, J-9 
Hz), 6.9 (m, 3H), 4.2 (m, 4H), 4.1 (t, 2H, J=6 Hz), 3.0 (t, 2H, J=6 Hz), 2.9 (m, 2H), 2.7 
(m, 4H), 1.5 (m, 8H). IR (KBr, cm" 1 ) 2917, 1613, 1604, 1500, 1261, 1247, 1 176, 749. 
MS (ESI) m/e 454. Anal. Calcd for C25H31N3O3S: C, 66.20; H, 6.89; N, 9.26. Found C, 

25 66.17; H, 6.96; N, 9.16. MJP.=40°C. 



Example 87 
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Preparation of 4-(3- {4-[5<2-phenoxy-ethyisuljEan3toiethyI)-[l ^,4]oxadiazol^-2-yl]- 
phenoxy } -propyl)-morpholine 



The above compound was prepared in a manner similar to that exemplified for the 



5 preparation of Example 68b, from 2-[4-(3-chloro-propoxy)-phenyl]-5-(2-phe0Oxy- 

ethylsulfanylmethyl)-[l,3,4]oxadiazole (0.222 g , 0.548 inmol) andmorpholine (0.119 g, 
1.37 mmol) to give 0,078 g (31%) of the title compound. 

l H NMR (DMSO-d6) 5 7.9 (d, 2H, J=9 Hz), 72 (t, 2H, J=8 Hz), 7.1 (d, 2H, J=9 
Hz), 6.9 (m, 3H), 4.2 (m, 4H), 4.1 (t, 2H, J=6 Hz), 3.6 (t, 4H, J=4 Hz) 3.0 (t, 2H, 1-6 Hz), 
10 2.4 (t, 2H, J=7 Hz), 2.3 (m, 4H), 1.9 (m, 2H). IR (KBr, cm" 1 ) 3436, 2965, 2943, 2926, 
2863, 2810, 1609, 1500, 1468, 1297, 1256, 1242, 1174, 1115, 838, 764. MS (ESI) m/e 
456, 454. Anal. Calcd for C24H29N3O4S: C, 63.27; H, 6.41; N, 9.22. Found C, 63.06; H, 
6.60; N, 9.04. MI\=65 o a 

15 Example 88 

Preparation of 2<2-phenoxy-ethylsulfanylme%^ 
phenyl]-[l,3,4]oxadiazole 



The above compound was prepared in a manner similar to that exemplified for the 



2 0 preparation of Example 68b, from 2-[4-(3-chloro-propoxy)-phenyl]-5-(2-phenoxy- 

ethylsuIfanylmethyi>[l,3,4]oxadiazole (0.222 g, 0.548 mmol) and pyrrolidine (0.097 g, 
1.37 mmol) to give 0,131 g (54%) of the title compound. 

*HNMR (DMSO-d6) 8 7.9 (d, 2H, J=9 Hz), 7.2 (t, 2H, J=8 Hz), 7.1 (d, 2H, J=9 
Hz), 6.9 (m, 3H), 4.2 (m, 4H), 4.1 (t, 2H, J=6 Hz), 3.0 (t, 2H, J=6 Hz), 2.6 (t, 2H, J=7 

25 Hz), 2.5 (m, 4H), 1.9 (m, 2H), 1.7 (m, 4H). IR (KBr, cm* 1 ) 2972, 2944, 2928, 2865, 2792, 
1613, 1584, 1500, 1478, 1466, 1402, 1253, 1183, 1152, 1006, 849, 757. MS (ESI) m/e 
440, 439. Anal. Calcd for C24H29N3O3S: C, 65.58; H, 6.65; N, 9.56. Found C, 65.28; H, 
6.70; N, 9.45. M.P.=70°C. 
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Example 89 

Preparation of l-(4-{4-[5-(2-phenoxy-ethykulfanylmethyl)-[l^ 
phenoxy}-butyl)-azepane 




The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 68b, from 2-[4<4-chloro-butoxy)-phenyl]-5-(2-phenoxy- 
efliyl5iilfanylmethyl)-[l,3,4]oxadia2:ole (0.227 g, 0.542 mmol) and azepane (0.56 g, 5.64 
mmol) to give 0.091 g (35%) of the title compound. 

*H NMR (DMSO-d6) $ 7.9 (d, 2H, J-9 Hz), 7.2 (t, 2H, J=8 Hz), 7.1 (d, 2H, J=9 
Hz), 6.9 (m, 3H), 4.2 (m, 4H), 4.1 (t, 2H, J=6 Hz), 3.0 (t, 2H, J-6 Hz), 2.5 (m, 6H), 1.7 
(m, 2H), 1.5 (m, 10H). ffi. (KBr, cm" 1 ) 2930, 1610, 1493, 1248, 1175, 837. MS (ESI) tn/e 
482, 480. Anal. Calcd for C^NaOsS: C, 67.33; H, 7.32; N, 8.72. Found C, 67.35; H, 
7.25; N, 8.91. M.P=35-38°C. 

Example 90 
Preparation of 4-(2-{4-[5-(2-phenoxy-ethyl 
phenoxy} -ethjd)-thiomorpholine 




a) 2-[4-(2-CMon)-etlioxy)-phenyl]-5-(2-phenoxy-ethylsulfanylme^ 
[l,3,4]oxadiazole 
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The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 68a, from 4-[5<2-pheaoxy-emylsulfanylmethyl)- 
[l,3,4]oxadiazol-2-yl]-phenol (1.491 g, (4.54jnmol) and l-bromo-2-chloro-ethane (0.98 
g, 6.81 mmol) to give 1.216 g (68%) of 2-[4-(2-chloro-ethoxy)-phenyl]-5-(2-phenoxy- 
emylsulfinylmethyl)-[l > 3,4]oxadiazole. 

! H NMR (DMSO-d6) q 7.9 (d, 2H, J=9 Hz), 7.2 (t, 2H, J=8 Hz), 7.1 (d, 2H, J=9 
Hz), 6.9 (m, 3H), 4.3 (t, 2H, J=5 Hz), 4.2 (m, 4H), 4.0 (t, 2H, J=5 Hz), 3.0 (t, 2H, J=6 
Hz). IR (KBr, cm' 1 ) 3439, 2965, 2929, 2916, 1619, 1603, 1586, 1499, 1465, 1249, 1177, 
1088, 1023, 1008, 756. MS (EST) m/e 391. Anal. Calcd for C19H19CIN2O3S: C, 58.38; H, 
4.90; N, 7.17. Found C, 58.27; H, 5.01; N, 7.07. 

b ) 4-(2-{4-[5-(2-Phenoxy-emylsuI£fflyta^ 
emyl)-fhiomorpholine 




The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 68b, from 2-[4-(2-chloro-ethoxy)-phenyl]-5-(2-phenoxy- 
emylsulfenylmethyl>[l,3,4]oxadiazole (0.215 g, 0.55 mmol) and thiomorpholine (0.141 
g, 1.37 mmol) to give 0.066 g (26%) of me title product 

'HNMR (DMSO-d6) § 7.9 (d, 2H, J=9 Hz), 7.2 (t, 2H, J=8 Hz), 7.1 (d, 2H, J=9 
Hz), 6.9 (m, 3H), 4.2 (m, 6H), 3.0 (t, 2H, J=6 Hz) 2.8 (m, 6H), 2.6 (m, 4H). IR (KBr, cm" 
x ) 2926, 2807, 1614, 1503, 1459, 1297, 1253, 1173, 834, 754. MS (ESI) m/e 458, 456. 
Anal. Calcd for C23H27N3O3S2: C, 60.37; H, 5.95; N, 9.18. Found C, 59.64; H, 5.61; N, 
8.94. M.P.=60°C. HPLC 100%. 



Example 91 
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Preparation of l-(3- {4-[5-(2-phenoxy-ethylsulfenyImethyl)-[l ,3,4]oxadiazol-2-yl]- 
phenoxy}-propyl)-[l ,4]diazepane 




a) 4-(3-{4-[5-(2-Phenoxy-emylsulfanyl^^ 
propyl)-[l,4]diazqpane-l-carboxylic acid tert-butyl ester 




The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 68a, from 4-[5-(2-phenoxy-emylsulfanylmethyl)- 
[l,3,4]oxadiazol-2-yl]-phenol (0.223 g, 0.679 mmol) and 4-(3-chIoro-propyl)- 
[l,4]diazepane-l-carboxyhc acid tert-butyl ester (0.376 g, 1.36 mmol) to give crude 
material that was purified directly by column chromatography on silica gel (elution with 
ethyl acetate/toluene followed by 90% chloroform/10% 2M NH 3 in methanol) to give 
0.49 g (100%) of 4-(3-{4-[5-(2-phenoxy-ethylsulfan^ 
phenoxy}-propyl)-[l,4]diazepane-l-carboxylic acid tert-butyl ester. 

>HNMR (DMSO-d6) § 7.9 (d, 2H, J=9 Hz), 7.2 (t, 2H, J=8 Hz), 7.1 (d, 2H, J=9 
Hz), 6.9 (m, 3H), 4.2 (m, 4H), 4.1 (t, 2H, J=7 Hz), 3.6 (t, 2H, 3=6 Hz), 3.0 (t, 2H, J=6 Hz) 
2.6 (m, 4H), 1.8 (m, 4H), 1.6 (m, 4H), 1.4 (s, 9H). MS (ESI) m/e 569. 
b) i-(3-{4-[5-(2-Phenoxy-emykulfan^ 
propyl)-[l,4]diazepane 
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The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 79b, from 4-(3-{4-[5-(2^henoxy-emylsulfanylmemyl)- 
[ 1 ,3 ^joxadiazol^-yij-phenoxy} -propyl)- [ 1 ,4] diazepane- 1-carboxylic acid tert-butyl ester 
(0.49 g, 0.862 mmol) and trifluoroacetic acid (5 mL) to give 0.136 g (34%) of the title 
5 product. 

l H NMR (DMSO-d6) § 7.9 (d, 2H, J=9 Hz), 7.2 (t, 2H, J=8 Hz), 7.1 (d, 2H, J=9 
Hz), 6.9 (m, 3H), 4.2 (m, 4H), 4.1 (t, 2H, J=6 Hz), 3.3 (m, 2H), 3.0 (t, 2H, J=6 Hz) 2.8 
(m, 3H), 2.6 (m, 6H), 1.8 (m, 2H), 1.6 (m, 2H). IR (KBr, cm' 1 ) 2337, 1671, 1613, 1499, 
1256, 1245, 1 175. MS (ESI) m/e 469. Anal. Calcd for C25H32N4O3S: C, 64.08; H, 6.88; 
10 N, 1 1.95. Found C, 58.41; H, 6.35; N, 10.64. HPLC 100%. 



15 



25 



Example 92 

Preparation of 4-(4- {4-[5-(2-phenoxy-emylsulfanylmethyI)-[l,3,4]oxadiazol-2->d]- 
phenoxy} -butyl)-morpholine 

N-N 



o 

The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 68b, from 2-[4-(4-chloro-butoxy)-phenyl]-5-(2-phenoxy- 
emylsulfanylmemyl)-[l,3,4]oxadiazole (0.225 g, 0.537 mmol) and morpholine (0.117 g, 
1.34 mmol) to give 0.144 g (57%) of the title compound. 
20 *H NMR (DMSO-d6) § 7.9 (d, 2H, J=9 Hz), 7.2 (t, 2H, J=8 Hz), 7.1 (d, 2H, J=9 

Hz), 6.9 (m, 3H), 4.2 (m, 4H), 4.1 (t, 2H, J=6 Hz), 3.5 (m, 4H), 3.0 (t, 2H, J=6 Hz) 2.3 
(m, 6H), 1.8 (m, 2H), 1.6 (m, 2H). IR(KBr, cm- 1 ) 2935, 2852, 2811, 1611, 1499, 1303, 
1249, 1 174, 1118, 836. MS (ESI) m/e 470, 468. Anal. Calcd for C25H31N3O4S: C, 63.94; 
H, 6.65; N, 8.95. Found C, 63.83; H, 6.72; N, 8.93. MJ.=64-67°C. 



Example 93 
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Preparation of diethyl-(4~{4-[5-(2^ 
phenoxy} -butyl)-amine 



The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 68b, from 2-[4-(4-chloro-butoxy)-phenyl]-5-(2-phenoxy- 
elhylsulfanylmethyO-tl^^oxadiazole (0.225 g, 0.537 tnmol) and diethyl amine (0.989 g, 
13.4 mmol) to give 0.090 g (37%) of the title compound. 

l H NMR (DMSO-d6) 8 7.9 (d, 2H, J=9 Hz), 7.2 (t, 2H, J=8 Hz), 7.1 (d, 2H, J=9 
Hz), 6.9 (m, 3H), 4.2 (m, 4H), 4.1 (t, 2H, J=6 Hz), 3.0 (t, 2H, J=6 Hz) 2.4 (m, 6H), 1.7 
(m, 2H), 1.6 (m, 2H), 1.0 (t, 6H, Hz). JR (KBr, cm -1 ) 2929, 2799, 1610, 1500, 1248, 
1174, 1005, 837. MS (ESI) m/e 456. Anal. Calcd for C25H33N3O3S: C, 65.90; H, 7.30; N, 
9.22. Found C, 63.98; H, 7.08; N, 9.72. M.P.=35-38°C. HPLC 99%. 

Example 94 
Preparation of 4-(4-{4-[5-(2-phenoxy-ethylsu^ 
phenoxy}-butyl)-thiomorpholine 



The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 68b, from2-[4-(4-chloro-butoxy)-phenyl]-5-(2-phenoxy- 
ethylsulfanylmethyl)-[l,3,4]oxadiazole (0.313 g, 0.747 mmol) andthiomorphohne (0.154 
g, 1.49 mmol) to give 0.219 g (60%) of the title compound. 

! H NMR (DMSO-d6) $ 7.9 (d, 2H, J=9 Hz), 7.2 (t, 2H, J=8 Hz), 7.1 (d, 2H, J=9 
Hz), 6.9 (ra, 3H), 4.2 (m, 4H), 4.1 (t, 2H, J=6 Hz), 3.0 (t, 2H, J=6 Hz), 2.6 (m, 8H), 23 
(m, 2H), 1 .8 (m, 2H), 1.6 (m, 2H). ffi. (KBr, cm" 1 ) 3000, 2873, 2816, 1613, 1588, 1499, 
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1256, 1245, 1174, 1006, 839. MS (ESI) m/e 486, 484. Anal. Calcd for C25H31N3O3S2: C, 
61.83; H, 6.43; N, 8.65. Found C, 61.66; H, 6.44; N, 8.59. M.P.=58°C. 

Example 95 

Preparation of N-(3-{4-[5-(2-phenoxy-ethylsuIfanylmethylHl,3,4]oxadiazol-2-3d]- 
phenoxy}-propyl)-methanetriamine, trifluoroacetic acid salt 




a) N-(3-{4-[5-(2-phenoxy-e%lsulfanylmethyl>[l,3,4]oxadiazol-2-yl]-phenoxy}- 
propyl)-methanetriamine, di-carboxylic acid tert-butyl ester 




A solution of 3-{4-[5-(2-phenoxy-elhylsulfanylme1hyl>[l^,4]oxadiazol-2-yl]- 
phenoxyj-propylamine (Example 85b) (0.142 g, 0.368 mmol) and l,3-bis(/- 
butoxycarbonyl)-2-methyl-2-thiopseudourea (0.112 g, 0.387 mmol) in acetonitrile (7 mL) 
was stirred at room temperature overnight. The mixture was diluted with ethyl acetate 
and washed with saturated NaHCCb- The aqueous layer was extracted once with ethyl 
acetate. The combined organics were washed with water, brine, dried over sodium 
sulfate, filtered, and concentrated. The residue was purified by column chromatography 
on silica gel (elation with ethyl acetate/toluene) to give 0.119 g (52%) of N-(3-{4~[5-(2- 
phenoxy-ethylsulfanytaiemy^ 
di-carboxylic acid tert-butyl ester (40a). 

^NMR (DMSO-d6) § 8.5 (m, 1H), 7.9 (d, 2H, J=9 Hz), 7.2 (t, 2H, J=8 Hz), 7.1 
(d, 2H, J=9 Hz), 6.9 (m, 3H), 4.2 (m, 4H), 4.1 (t, 2H, J=6 Hz), 3.5 (m, 2H), 3.0 (t, 2H, J=6 
Hz) 2.0 (m, 2H), 1.5 (s, 9H), 1.4 (s, 9H). MS (ESI) m/e 628. 
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b) N-(3-{4-[5-(2-phenoxy-ethyls^^ 
propyl)-methanetriamine, trifluoroacetic acid salt 




5 N-(3-{4-[5-(2-phenoxy-^ 

propyl)-metiianetriamine, di-carboxylic acid tert-butyl ester (0.253 g, 0.403 mmol) was 
dissolved in CH 2 C1 2 (5 mL) and cooled to 5°C. Trifluoroacetic acid (5 mL) was added 
and the mixture was stirred at 5°C for 1 hr and at room temperature for 1 hr. The mixture 
was concentrated to dryness, diluted with ethyl acetate and washed with IN NaOH. The 

1 0 aqueous layer was extracted twice with ethyl acetate. The combined organic extracts were 
washed with water, brine, dried over sodium sulfate, filtered, and concentrated to 0.073 g. 
Due to low recovery, the aqueous layer was extracted 4 times with CH2CI2 and the 
combined organic extracts were washed with brine, dried over sodium sulfate, filtered and 
concentrated to 0. 1 86 g. The combined residues were purified by column 

1 5 chromatography on silica gel (elution with ethyl acetate/toluene followed by 90% 

chloroforai/10% 2M NH 3 in methanol) to give 0.106 g that was reciystallized from 1 mL 
ethyl acetate and 5 mL ethyl ether to give 0.075 g (34%) of the title compound. 

*H NMR (DMSO-d6) 8 7.9 (d, 2H, J=9 Hz), 7.6 (m, 1H), 7.2 (m, 3H), 7.1 (m, 
3H), 7.0 (s, 1H), 6.9 (m, 3H), 4.2 (m, 4H), 4.1 (t, 2H, J=6 Hz), 3.3 (m, 2H), 3.0 (t, 2H, 

20 J=6 Hz), 2.0 (m, 2H). JR (KBr, cm 4 ) 3400, 3110, 1674, 1636, 1612, 1500, 1252, 1205, 
1176, 1 136. MS (ESI) m/e 428. Anal. Calcd for C23H26N5F3O5S: C, 51.01; H, 4.84; N, 
12.93; F, 10.52. Found C, 45.58; H, 4.91; N, 13.21; F, 11.96. M.P =100°C. HPLC 100%. 

Example 96 

25 Preparation of 2-{4-[2<l-me%l-pym>Uc^ 
ethylsulfanylmethyl)-[l,3,4]oxadiazole 
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A mixture of 4-[5-(2-phenoxy-ethylsu^^ 
(0.346 g, 1.05 mmol) and 60% NaH (0.121 g, 3.15 mmol) was stirred at 5°C for 2 minutes 
in DMF (5 mL). Added 2^2-cWoro-e%l)-l-methyl-pyriolidine (0.291 g, 1.58 mmol) 
5 and heated the mixture to 100°C for 10 hrs. Diluted with ethyl acetate and water. The 
aqueous layer was extracted twice with ethyl acetate. The combined organic extracts were 
washed 3 X water, brine, dried over sodium sulfate, filtered and concentrated. The 
residue was purified by column chromatography on silica gel (elution with ethyl 
acetate/toluene followed by 90% chloroform/10% 2M NH 3 in methanol) to give 0.054 g, 
1 0 (12%) of the title compound and material that was a mixture of 2 products, one being the 
title compound and a second product of the reaction (Example 97), see procedure for 
Example 97. 

*H NMR (DMSO-d<5) 8 7.9 (d, 2H, J=9 Hz), 7.2 (t, 2H, J=8 Hz), 7.1 (d, 2H, J=9 
Hz), 6.9 (m, 3H), 4.2 (m, 4H), 4.1 (m, 2H), 3.0 (m, 3H), 2.3 (s, 3H), 2.2 (m, 1H), 2.1 (m, 
15 2H), 2.0 (m, 1H), 1.7 (m, 3H), 1.5 (m, 1H). IR (KBr, cm" 1 ) 3410, 3000, 2910, 2800, 
1610, 1500, 1468, 1257, 1241, 1173, 764. MS (ESI) m/e 440. Anal. Calcd for 
C24H29N3O3S: C, 65.58; H, 6.65; N, 9.56. Found C, 63.09; H, 6.22; N, 8.96. MJP-46- 
50°C. HPLC 94%. 

20 Example 97 

Preparation of l-methyM-{4-[5-(2-phenoxy-ethylsi^ 
phenoxy} -azepane 



Prepared in the same manner as exemplified in Example 96 and isolated as a by- 
2 5 product of the reaction mixture. The mixture isolated via chromatography from procedure 
96 was purified a second time using a Waters Preparatory 2000 with a Kromasil silica 
column (5 X 25 cm) (elution with 50/50 ethyl acetate/dichloromethane/1% 
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dimethylethylamine to give 0.209 g (12%) of the title compound and 0200 g (12%) of the 
compound of Example 96. 

'H NMR (DMSO-d6) $ 7.9 (d, 2H, J=9 Hz), 7.2 (t, 2H, J=8 Hz), 7.1 (d, 2H, J=9 
Hz), 6.9 (m, 3H), 4.7 (m, IE), 4.2 (m, 4H), 3.0 (m, 2H), 2.65 (m, 1H), 2.6 (m, 2H), 2.5 
5 (m, 1H), 2.3 (s, 3H), 2.1 (m, 2H), 1.9 (m, 1H), 1.8 (2H), 1.6 (m, 1H). IR (KBr, cin 1 ) 
2923, 1612, 1602, 1587, 1499, 1465, 1295, 1237, 1174, 1002. MS (ESI) m/e 440. Anal. 
Calcd for C24H29N3O3S: C, 65.58; H, 6.65; N, 9.56. Found C, 66.35; H, 6.83; N, 9.05. 
MP.=60-61°C. HPLC 100%. 



10 Example 98 

Preparation of 4-{4-[5-(2-phenoxy-et^^ 
phenoxymethyl}-pyridine 




The above compound was prepared in a manner similar to that exemplified for the 
15 preparation of Example 96, from 4-[5-(2-phenoxy-emylsulfanylmethyI)-[l^,4]oxadiazol- 
2-yl]-phenol (0.303 g, 0.923 mmol) and 4-bromomethyl-pyridine hydrobromide salt 
(0.350 g, 1 .38 nunol) to give a crude solid which was purified directly by column 
chromatography on silica gel (elution with ethyl acetate/toluene followed by 90% 
chlorofonn/10% 2M NH3 in methanol to give material which was recrystallized from 
2 0 ethyl acetate, methanol, and ethyl ether to give 0233 g (59%) of the title compound. 

l H NMR (DMSO-d6) 8 8.6 (d, 2H, J=S Hz), 7.9 (d, 2H, J=9 Hz), 7.4 (d, 2H, J=5 
Hz), 7.2 (m, 4H), 6.9 (m, 3H), 5.3 (s, 2H), 4.2 (m, 4H), 3.0 (t, 2H, J=6 Hz). IR (KBr, cm" 
l ) 1603, 1501, 1264, 1249, 1172, 1005, 755. MS (ESI) m/e 420. Anal. Calcd for 
C23H21N3O3S: C, 65.85; H, 5.04; N, 10.02. Found C, 65.82; H, 5.11; N, 10.34. MJ>.=80- 
25 90°C. 



Example 99 

Preparation of 2-{4-[5-(2-phenoxy-ethykulfanylm^ 
phenoxymethyl} -pyridine 



WO 03/097047 



PCT/US03/12123 



-229- 




The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 96, from 4-[5-(2-phenoxy-emylsulfanylmethyl)-[l,3,4]oxadiazol- 
2-yi]^)henol (0.269 g, 0.819 mmol) and 2-bromomethyl-pyridine hydrobromide salt 
(0.311 g, 1.23. mmol) to give 0.146 g (42%) of the title compound. 

'H NMR (DMSO-d6) 8. 8.6 (m, 1H), 7.9 (m, 3H), 7.5 (d, 1H, J=8 Hz), 7.4 (m, 
1H), 12 (m, 4H), 6.9 (m, 3H), 5.3 (s, 2H), 42 (m, 4H), 3.0 (t, 2H, J=6 Hz). IR (KBr, cm 
J ) 1617, 1589, 1498, 1269, 1249, 1 172, 1039, 753. MS (ESI) m/e 420. Anal. Calcd for 
C23H21N3O3S: C, 65.85; H, 5.04; N, 10.02. Found C, 65.55; H, 4.88; N, 9.88. 
M.P.=115°C. 

Example 100 

Preparation of 3-{4-[5-(2-phenoxy-emybulfanylmemyl>[l,3,4]oxadiazol-2-yl]- 
phenoxymemyl}-pyridine 




The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 96, from 4-[5-(2-phenoxy-emykulfenylmethyl>[l,3,4]oxadiazol- 
2-yl]-phenol (0.274 g, 0.834 mmol) and 3-bromomemyl-pyridine hydrobromide salt 
(0.316 g, 1.25 mmol) to give 0.177 g (50 %) of the title compound. 

'H NMR (DMSO-d6) 8 8.7 (d, 1H, J=2 Hz), 8.6 (m, 1H), 7.9 (m, 3H), 7.4 (m, 
1H), 7.2 (m, 4H), 6.9 (m, 3H), 5.3 (s, 2H), 4.2 (m, 4H), 3.0 (t, 2H, J=6 Hz). IR (KBr, cm' 
l ) 1610, 1588, 1498, 1464, 1421, 1299, 1249, 1173, 1006, 758. MS (ESI) m/e 420. Anal. 
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Calcd for C23H21N3O3S: C, 65.85; H, 5.04; N, 10.02. Found C, 65.83; H, 5.02; N, 10.04. 
M.PM1M12°C. 

Example 101 
5 Preparation of {4-[5-(2-phenoxy-ethylsulf^ 
urea 



Ethyl chloroformate (16.15 g, 148.85 mmol, 1.5 eq.) was added dropwise via 
syringe to a solution of methyl 4-atninobenzoate (15.0 g, 99.23 mmol, 1. eq.) in pyridine 
(400 mL) at 0 °C After addition was complete, the reaction was allowed to stir and 

15 gradually warm to room temperature. After 4 hours, the pyridine was removed in vacuo 
and the residue suspended in water. The aqueous mixture was extracted with 50% Et20 
in EtOAc. The combined organic layers were washed with aqueous 1M HQ, saturated 
sodium bicarbonate, and then brine, dried over MgS04, filtered, and the solvent removed 
in vacuo to afford 21.79 g (98%) of 4-ethoxycarbonylamino-benzoic acid methyl ester as 

20 a yellow solid. 

*H NMR (DMSO-d6) 8 10.04 (s, 1H), 7.88 (d, 2H, J=9 Hz), 7.59 (d, 2H, J=9 Hz), 
4.15 (q, 2H, J=7 Hz), 3.81 (s, 3H), 1.26 (t, 3H, J=7 Hz). IR (KBr, cm" 1 ) 3318, 1730, 
1692, 1596, 1538, 1415, 1298, 1224, 1180, 1057. MS (ES 4 ) m/e 224. MS (ES0 m/e 222. 
Anal. Calcd for C11H13NO4 C, 59.19; H, 5.87; N, 6.27. Found C, 59.33; H, 5.92; N, 6.30. 

25 MP 159-162°C. 




4-Ethoxycarbonylamino-benzoic acid methyl ester 



10 
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b) (4-Hydra2anocaibonyl-phenyl)-caibainic acid ethyl ester 




O 



Hydrazine hydrate (3.59 g, 112.0 mmol, 5 eq.) was added to a solution of 4- 
5 ethoxycarbonylamino-benzoic acid methyl ester (5.0 g, 22.40 mmol, 1 eq.) in ethanol. 
The mixture was heated at 76 °C for 16 h. The solvent was removed in vacuo. The 
resultant white solid was suspended in EtOAc (150 mL) and heated on a hot plate until 
-100 mL remained, then allowed to cooL The resultant precipitate was collected by 
filtration to give 425 g (85%) of (4-hydrazmocarbonyl-phenyl)-carbamic acid ethyl ester 
10 as a white solid. 

l H NMR (DMSO-d6) 5 9.85 (s, 1H), 9.56 (s, 1H), 7.74 (d, 2H, J=9 Hz), 7.50 (d, 
2H, J=9 Hz), 4.52 (br s, 2H), 4.13 (q, 2H, J-7 Hz), 1.25 (t, 3H, J=7 Hz). IR (KBr, cm" 1 ) 
3303, 3278, 1715, 1631, 1593, 1525, 1503, 1328, 1228, 1067. MS (ES 4 ) m/e 224. Anal. 
Calcd for QoH^Oa C, 53.81; H, 5.87; N, 18.82. Found C, 53.52; H, 5.86; N, 19.20. 
15 MP softening at 186°C then 193-195°C. 

c) (4-{N , -[2-(2-Phenoxy-ethylsu^ 
acid ethyl ester 




O 



20 EEDQ (8.30 g, 33.55 mmol, 1.1 eq.) was added as a solid to a solution of (2- 

Phenoxyethylthio)acetic acid (6.47 g, 30.50 mmol, 1 eq.) in anhydrous 450 mL 
acetonitrile and 150 mL THF at room temperature. The reaction was stirred at room 
temperature for 1 h, then (4"hydrazinocarbonyl-phenyl)-carbamic acid ethyl ester (7.49 g, 
33.55 mmol, 1.1 eq.) was added as a solid. The mixture was stirred at room temperature 

25 for an additional 16 h. The solvent was removed in vacuo to afford a tan solid The solid 
was suspended in aqueous 1 M HC1 and extracted with EtOAc. The organic extract was 
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washed with water, saturated aqueous sodium bicarbonate, and brine, dried over 
magnesium sulfate, filtered and concentrated to afford an off-white solid. 
The resulting solid was recrystallized from EtO Ac and collected by filtration to afford 
10.01 g(79%) of (4-{]ST-[2-(2-phenoxy-e%lsulfanyl>acetyl]-hy 
5 phenyl)-carbamic acid ethyl ester as an off-white solid. 

! H NMR (DMSO-d6) 5 10.28 (s, 1H), 10.05 (s, 1H), 9.94 (s, 1H), 7.82 (d, 2H, J=9 
Hz), 7.55 (d, 2H, J=9 Hz), 7.29 (m, 2H), 6.95 (m, 3H), 4.16 (m, 4H), 3.32 (s, 2H), 3.04 (t, 
2H, J=7 Hz), 1.26 (t, 3H, J=7 Hz). IR (CHC1 3 , cm' 1 ) 1737, 1525, 1508, 1498, 1215. MS 
(ES 4 ) m/e 418. MS (ES - ) m/e 416. Anal. Calcd for C20H23N3O5S C, 57.54; H, 5.55; N, 
10 10.06. Found C, 57.18; H, 5.59; N, 10.10. 



d) {4-[5-(2-Phenoxy-e%lsulf^ 
acid ethyl ester 




15 Triphenylphosphine (2.76 g, 10.54 mmol, LI eq.) was added to a suspension of 

(4-{]SP-[2-(2-phenoxy-ethylsu^^ acid 
ethyl ester (4.0 g, 9.58 mmol, 1 eq.) in anhydrous THF (250 mL) at room temerature. 
Triethyiamine (3.49 g, 34.49 mmol, 3.6 eq.) was then added to the mixture via syringe. 
After stirring for 5 minutes, carbon tetrabromide (3.50 g, 10.54 mmol, 1.1 eq.) was added 

2 0 as a solid with vigorous stirring. The reaction was allowed to stir at room temperature for 
16 h. The solvent was removed in vacuo leaving a dark brown solid The solid was 
purified via silica gel flash chromatography using a step gradient of EtOAc in hexane as 
the mobile phase to afford 1.93 g (50%) of {4-[5-(2-phenoxy-ethylsulfanylmethyl)- 
[l,3,4]oxadiazol-2-yl]-phenyl}-caibamic acid ethyl ester as a yellow solid. 

25 l H NMR (DMSO-d6) 8 10.06 (s, 1H), 7.88 (d, 2H, J=9 Hz), 7.67 (d, 2H, J=9 Hz), 

7.27 (m, 2H), 6.93 (m, 3H), 4.18 (m, 6H), 3.02 (t, 2H, J=7 Hz), 1 .26 (t, 3H, J=7 Hz). IR 
(CHCI3, cm' 1 ) 3432, 3009, 1737, 1522, 1504, 1242, 1226, 1224, 1216, 1210, 1206, 1182. 
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MS (ES 4 ) m/e 400. MS (ES0 m/e 398. Anal. Calcd for C20H21N3O4S C, 60.14; H, 5.30; 
N, 10.52. Found C, 59.78; H, 5.34; N, 10.41. 

e) Preparation of {4-[5-(2i?henoxy-ethyIsulf^ 
5 phenyl}-urea 



Triethylamine (0.30 g, 3.0 mmol, 1.2 eq.) was added via syringe to a suspension of 
{445-(2-phenoxy-ethylsulfan^^ acid 
ethyl ester (1.0 g, 2.5 mmol, 1 eq.) in anhydrous toluene (10 mL). The mixture was 

10 heated to reflux, after 5 minutes, 2?-chlorocatecholborane (0.46 g, 3.0 mmol, 1 .2 eq.) was 
added as a solid and the reaction allowed to stir at refux for 15 minutes. 
The reaction was allowed to cool to about 40°C and then ammonia in methanol (1 .07 mL 
of 7M NH3 in MeOH) was added via syringe with vigorous stirring (turning the dark 
brown solution to a yellow suspension). The suspension was allowed to stir at room 

15 temperature for 1.5 h. The resultant suspension was filtered to obtain 1.19 g of a yellow 
solid, which was purified by recrystallization from ethanol to afford 0.67 g (72%) {4-[5- 
(2-phenoxy-ethylsulfanylmethy^ as a light yellow 

solid. 



j H NMR (DMSO-d6) 5 8.97 (s, 1H), 7.82 (d, 2H, 1=9 Hz), 7.61 (d, 2H, J=9 Hz), 
2 0 7.27 (m, 2H), 6.94 (m, 3H), 6.05 (s, 2H), 4.20 (m, 4H), 3.02 (t, 2H, J=7 Hz). IR (KBr, 
cm -1 ) 3343, 3175, 1699, 1599, 1530, 1497, 1418, 1242, 843. MS (ES 4 ) m/e 37L MS 
(ES") m/e 369. Anal. Calcd for CigHt&W^S C, 58.36; H, 4.90; N, 15.12. Found C, 
58.21; H, 4.95; N, 14.96. MP >220°C. 




25 Example 102 

Preparation of l,l-dimethyl-3-{4-[5^2-phenoxy^ 
yl] -phenyl} -urea 
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The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example lOlefrom {4-[5-(2-Phenoxy-ethylsulfenylmethyl> 
[l,3,4]oxadiazol-2-yl]-phenyi}-carbamic acid ethyl ester (0.80 g, 2.0 mmol, 1 eq.) and 
dimethylamine (2M in THF, 1.2 mL, 2.4 mmol, 1.2 eq.) to produce 0.53 g (67%) of 1,1- 
dMemyl-3-{4-[5-(2i>henoxy-etoyIsu^ 
an off-white solid. 

l K NMR (DMSO-d6) 5 8.68 (s, 1H), 7.83 (d, 2H, J=9 Hz), 7.71 (d, 2H, J=9 Hz), 
7.27 (m, 2H), 6.93 (m, 3H), 4.20 (m, 4H), 3.02 (t, 2H, J=7 Hz), 2.95 (s, 6H). IR (CHC1 3 , 
cm' 1 ) 3009, 1674, 1598, 1519, 1498, 1415, 1244, 1173. MS (ES 4 ) m/e 399. MS (ES0 
m/e 397. Anal. Calcd for CioH^OsS C, 60.28; H, 5.56; N, 14.06. Found C, 60.26; H, 
5.47; N, 13.80. Analytical HPLC 97.3% purity. MP softening at 163°C then 167-169°C. 

Example 103 

Preparation of pyrroUdine-l-carboxylic acid {4-[5-(2-phenoxy-emylsulfanylmethyl)- 
[l,3,4]oxadiazol-2-yl]-phenyl}-amide 

The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example lOle from {4-[5-(2-Phenoxy-ethylsulfanylmethyl)- 
[l^,4]oxadiazol-2-yl]-phenyl}-carbamic acid ethyl ester (0.80 g, 2.0 mmol, 1 eq.) and 
pyrrolidine (0.17 g, 2.4 mmol, 1.2 eq.) to produce 0.50 g (59%) of pyrrolidine-1- 
carboxylic acid (4-[5-(2-phmoxy-emylsulfanylm 
amide as an orange/brown solid. 
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NMR (DMSO-d6) 5 8.51 (s, 1H), 7.83 (d, 2H, J=9 Hz), 7.76 (d, 2H, J=9 Hz), 
7.27 (m, 2H), 6.93 (m, 3H), 4.20 (m, 4H), 3.40 (m, 4H), 3.02 (t, 2H, J=7 Hz), 1.86 (m, 
4H). JR. (KBr, cm- 1 ) 3394, 1660, 1595, 1524, 1497, 1252, 835, 759. MS (ES*) m/e 425. 
MS (ES') m/e 423. Anal. Calcd for C22H24N4O3S C, 62.24; H, 5.70; N, 13.20. Found C, 
61.85; H, 5.81; N, 12.93. Analytical HPLC>99% purity. MP 184-185°C. 

Example 104 

Preparation of piperidine-l-carboxyKc acid {4-[5-(2-phenoxy-ethylsulfanyImetfayl)- 
[l,3,4]oxadiazol-2-yl]-phenyl}-amide 




The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example lOlefrom {4-[5-(2-Phenoxy-emylsulfanyImethyl> 
[l,3,4]oxadiazol-2-yl]-phenyl}-carbamic acid ethyl ester (0.80 g, 2.0 mmol, 1 eq.) and 
piperidine (0.20 g, 2.4 mmol, 1.2 eq.) to produce 0.33 g (38%) of piperidine-l-carboxylic 
acid {4-[5-(2-phenoxy-emylsulfanylmemyl)-[l,3,4]oxamazol-2-yl]-phenyl} 
light yellow solid. 

l H NMR (DMSO-d6) 8 8.84 (s, 1H), 7.82 (d, 2H, J=9 Hz), 7.69 (d, 2H, J=9 Hz), 
127 (m, 2H), 6.93 (m, 3H), 4.20 (m, 4H), 3.44 (m, 4H), 3.02 (t, 2H, J=7 Hz), 1.54 (m, 
6H). ffi. (CHCI3, cm' 1 ) 3005, 2944, 2860, 1662, 1599, 1515, 1497, 1420, 1312, 1241, 
1 181. MS (ES 4 ) m/e 439. MS (ES") m/e 437. Anal. Calcd for C23H26N4O3S C, 62.99; H, 
5.98; N, 12.78. Found C, 62.59; H, 5.87; N, 12.48. Analytical HPLC 99% purity. MP 
softening at 128°C then 132-134°C. 

Example 105 

Preparation of l-(2-dime%lammo-emyl)-3-{4-[5-(2-phenoxy^mylsultoylmethyl)- 
[l,3,4]oxadiazol-2-yl]-phenyl}-urea hydrochloride 
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The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example lOle from (4-[5-(2-Phenoxy-ethylsulfanylmethyl)- 
[l,3,4]oxadiazol-2-yl]-phenyl}-carbamic acid ethyl ester (1,00 g, 2.5 mmoi, 1 eq.) and 
AT^dimethylethylenediamine (0.26 g, 3.0 mmol, 1 2 eq.) to afford 0.93 g (85%) of l-(2- 
dimetliylamino-ethyl)-3-^ 

phenyl} -urea as an orange oil following purification via silica gel flash chromatography 
using 10% 2M NIB in methanol in chloroform as the mobile phase. The free base was 
converted to the hydrochloride salt by adding 1.2 eq. of 4M HC1 in 1,4-dioxane (0.33 mL) 
dropwise to an EtOAc solution of the free base (0.48 g). The resulting white solid was 
quickly collected by filtration and dried to give 0.26 g of l-(2-dimethylamino-ethyl)-3-{4- 
[5-(2~phenoxy-ethylsirif^ hydrochloride as 

a white solid. 

l H NMR (DMSO-d6) 5 10.06 (s, 1H), 9.70 (s, 1H), 7.84 (d, 2H, J=9 Hz), 7.64 (d, 
2H, J=9 Hz), 7.27 (m, 2H), 6.94 (m, 4H), 4.19 (m, 4H), 3.48 (m, 2H), 3.18 (m, 2H), 3.02 
(t, 2H, J=7 Hz), 2.82 (s, 6H). IR (CHCI3, cm" 1 ) 3302, 3000, 1695, 1602, 1545, 1499, 
1318, 1233, 1181. MS (ES*) m/e 442. MS (ES~) m/e 440. Anal. Calcd for 
C22H28CIN5O3S C 3 55.28; H, 5.90; N, 14.65. Found C, 53.48; H, 5.62; N, 14.60. 
Analytical HPLC >99% purity. 

Example 106 
Preparation of l-{4-[5-(2-phenoxy-ethy^ 
3-(2-pyrrolidin-l-yl-ethyl)-urea oxalate 

oV ^ 

o 



WO 03/097047 



PCT/US03/12123 



-237- 

Tlie above compound was prepared in a manner simila r to that exemplified for the 
preparation of Example lOle from (4-[5-{2-Phenoxy-ethylsuIfenylmethyl)- 
[13,4]oxadiazol-2-yl]-phenyl}-caibamic acid ethyl ester (0.80 g, 2*0 mmol, 1 eq.) and 1- 
(2-aminoethyl)pyiTolidine (0.27 g, 2.4 mmol, 1.2 eq.) to afford 1 - {4-[5-(2-phenoxy- 
ethyisulfanj4methyl>[13,4]oxadiazol-2-yl]-phenyl}-^ as a 

light brown oil following purification via silica gel flash chromatography using 10% 2M 
NH3 in methanol in diethyl ether as the mobile phase. The free base was converted to the 
oxalate salt by adding 1.1 eq. of oxalic acid (0.20 g) in acetone to a warm acetone solution 
of the amine. After several minutes, a tan solid formed which was collected by filtration 
leaving l-{4-[5-(2-phenoxy-ethyIsulf^ 
pyrro lidin- 1 -yl-ethyl)-urea oxalate as an off-white solid. 

l H NMR (DMSO-d6) 8 9.63 (s, 1H), 7.83 (d, 2H, J=9 Hz), 7.65 (d, 2H, J=9 Hz), 
7.27 (m, 2H), 7.15 (m, 1H), 6.93 (m, 3H), 4.20 (m, 4H), 3.42 (m, 2H), 3.23 (m, 6H), 3.01 
(t, 2H, J=7 Hz), 1.92 (m, 4H). IR (CHCI3, cm" 1 ) 3345, 3230, 1689, 1599, 1541, 1498, 
1243, 1224. MS (ES 4 ) m/e 468. MS (ES^ m/e 466. Anal. Calcd for CaeHajNsOyS C, 
56.00; H, 5.60; N, 12.56. Found C, 55.52; H, 5.65; N, 12.09. Analytical HPLC 100% 
purity. MP111-115°C. 

Example 107 
Preparation of l-{4-[5-(2-phenoxy-ethylsuff^ 
3-(2-piperidin-l-yl-ethyl)-urea 




The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example lOle from {4-[5-(2-Phenoxy-ethylsulfanylmethyl> 
[l,3,4]oxadiazol-2-yI]-«phenyl}-carbamic acid ethyl ester (0.70 g, 1.75 mmol, 1 eq.) and 1- 
(2-aminoethyl)piperidine (0.27 g, 2.1 mmol, 1.2 eq.) to afford 0.79 g (94%) of l-{4-[5-(2- 
phenoxy-ethylstd^ylmethyl^ 

urea as a yellow oil following purification via silica gel flash chromatography using 10% 
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2M NH3 in methanol in diethyl ether as the mobile phase. The oil was triturated with 
diethyl ether/ethyl acetate and the resulting solid collected by filtration leaving l-{4-[5-(2- 
phenoxy-ethylsulfanylmeth^^^ 
urea (0.50 g) as a yellow solid. 



7.27 (m, 2H), 6.93 (m, 3H), 6.20 (br m s 1H), 4.20 (m, 4H), 3.20 (m, 2H), 3.01 (t, 2H, J-7 
Hz), 2.35 (m, 6H), 1.51 (m, 4H), 1.38 (m, 2H). JK (CHCI3, cm' 1 ) 3418, 3358, 3008, 2942, 
1690, 1602, 1499, 1244, 1 180. MS (ES*) m/e 482. MS (ESO m/e 480. Anal. Calcd for 
C25H31N5O3S C, 62.35; H, 6.49; N, 14.54. Found C, 62.07; H, 6.39; N, 14.33. Analytical 
1 0 HPLC 100% purity. MP 126-128°C. 

Example 108 

Preparation of l-{4-[5-(4-Phenoxy-butyl)-[l,3,4fc^ 
l-yI-propyl)-urea oxalate 



preparation of Example 101e, from {4-[5-(2»Phenoxy-ethylsulfanylmethyl> 
[13,4]oxadiazol-2-yl]-phenyl}-carbamic acid ethyl ester (0.80 g, 2.0 mmol, 1 eq.) and 1- 
(3-aminopropyl)pyrrolidine (0.31 g, 2.4 mmol, 1.2 eq.) to afford 0.64 g (67%) of l-{4-[5- 

2 0 (4-phenoxy-butyl)-[l,3,4]oxad^ as a 

tan foam following purification via silica gel flash chromatography using 10% 2M NH3 
in methanol in diethyl ether as the mobile phase. The free base was converted to the 
oxalate salt by adding LI eq. of oxalic acid (0.13 g) in acetone to an acetone solution of 
the free base. The resultant solid was collected by filtration and crystallized from 

25 methanol to afford 0.39 g of l-{4-[5-(4-phenoxy-butyl)-[l,3,4]oxadiazol-2-yl]-phenyl}-3- 
(3-pyrrolidin- 1 -yl-propyl)-urea oxalate as an off-white solid. 



H NMR (DMSO-d6) 8 9.09 (s, 1H), 7.82 (d, 2H, J=9 Hz), 7.59 (d, 2H, J=9 Hz), 



15 




The above compound was prepared in a manner similar to that exemplified for the 
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*H NMR (DMSO-d6) 6 9.44 (s, 1H), 7.82 (d, 2H, J=9 Hz), 7.63 (d, 2H, J=9 Hz), 
7.27 (m, 2H), 6.93 (m, 4H), 4.20 (m, 4H), 3.17 (m, 8H), 3.01 (t, 2H, J=7 Hz), 1.92 (m, 
4H), 1.81 (m, 2H). IR (KBr, cm -1 ) 3364, 3293, 3041, 2932, 2877, 1691, 1600, 1541, 
1497, 1417, 1316, 1236, 1179, 843, 757. MS (ES 4 ) m/e 482. MS (ESO m/e 480. Anal. 
5 Calcd for C27H33N5O7S C, 56.73; H, 5.82; N, 12.25. Found C, 5624; H, 6.08; N, 12.11. 
Analytical HPLC 97.8% purity. MP softening at 122°C then 126-128°C. 

Example 109 

Preparation of l-(4-dimethylanrino^utyl)-3-{4-[^^ 
10 [l,3,4]oxadiazol-2-yl]-phenyl}-urea oxalate 



The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example I01e, from {4-[5-(2-Phenoxy-ethylsulfanylmethyl)- 
[l,3,4]oxadiazol-2-yl]^)henyl}-carbamic acid ethyl ester (0.87 g, 2.18 mmol, 1 eq.) with 
15 4-<iimethylaminobutylamine (0.30g, 2.62 mmol, 1 .2 eq.) to afford 1 .0 g (98%) of l-(4~ 
dimethylammo-butyl)-3- 

phenyl} -urea as an orange oil following purification via silica gel flash chromatography 
using 10% 2M NH3 in methanol in diethyl ether as the mobile phase. The free base was 
converted to the oxalate salt by adding 1.1 eq of oxalic acid in acetone to an acetone 
20 solution of the free base. The l-(4-dmethylamino-butyl)-3- {4-[5-(2-phenoxy- 

ethylsulfanylmethyl>[l,3,4]oxadiazol-2-yl]-phenyl}-urea oxalate (0.74 g) was collected 
by filtration leaving a yellow solid. 



l H NMR (DMSO-d6) 5 9.54 (s, 1H), 7.81 (d, 2H, J=9 Hz), 7.64 (d, 2H, J=9 Hz), 
7.27 (m, 2H), 7.1 1 (br t, 1H), 6.93 (m, 3H), 420 (m, 4H), 3.13 (m, 2H), 3.02 (m, 4H), 
25 2.74 (s, 6H), 1.65 (m, 2H), 1.47 (m, 2H). IR (CHCI3, cm" 1 ) 3311, 3010, 1778, 1693, 

1656, 1601, 1499, 1417, 1318, 1241, 1224, 1180. MS (ES*) m/e 470. MS(ES") m/e 468. 
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Anal. Calcd for C26H33N5O7S C, 55.80; H, 5.94; N, 12.51. Found C, 54.87; H, 5.63; N, 
12.30. Analytical HPLC 100% purity. MP softening at 60°C then 75-78°C. 

EXAMPLE 110 
Preparation of l-(5-dimethylanuno-pentyl)-3-{4-[5-(^^ 
[l,3,4]oxadiazol-2-yl]-phenyl}-urea oxalate 




/ 



The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example lOlefrom {4-[5-(2-Phenoxy^%lsulfanylmethyl)- 

10 [l,3,4]oxadiazol-2-yI]-phenyl}-carbamic acid ethyl ester (0.80 g, 2,0 mmoi, 1 eq.) with 5- 
(dimethylamino)pentylamine (0.3 1 g, 2.4 mmol, L'2 eq.) to afford 0.92 g (95%) of l-(5- 
dimethylamino-pentyl)-3- {4-[5-(2-phenoxy-ethylsulfanylmethyl)-[l ,3,4]oxadiazol-2-yl]- 
phenyl}-urea as a dark yellow oil following purification via silica gel flash 
chromatography using 7.5% 2M NIB in methanol in diethyl ether as the mobile phase. 

15 The oil was converted to the oxalate salt by adding 1.1 eq. of oxalic acid (0.19 g) in 
acetone to an acetone solution of the free base. The solid that formed was collected by 
filtration to afford 0.73 g of l-(5-dimelhylaiiiinio--pentyl)-3--{4--[5-(2-phenoxy- 
ethylsulfanylmethylH oxalate as an off-white solid. 

*H NMR (DMSO-d6) 5 9.33 (s, 1H), 7.81 (d, 2H, J=9 Hz), 7.62 (d, 2H, J=9 Hz), 

2 0 7.27 (m, 2H), 6.93 (m, 3H), 6.79 (br t, 1H), 4.19 (m, 4H), 3.10 (m, 2H), 3.01 (m, 4H), 

2.73 (s, 6H), 1.63 (m, 2H), 1.47 (m, 2H), 1.31 (m, 2H). IR (KBr, cm" 1 ) 3394, 2937, 1696, 
1600, 1541, 1499, 1416, 1405, 1318, 1233, 1179, 1083, 1032, 721. MS (ES 4 ) m/e 484. 
MS (ES0 m/e 482. Anal. Calcd for C27H35N5O7S C, 56.53; H, 6.15; N, 12.21. Found C, 
56.47; H, 621; N, 11.98. MP softening at 77°C then 82-85°C. 



Example 111 
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Preparation of l-(6-dimeth)4amm^ 
[l,3,4]oxadiazoI-2-yl]-phenyl}-urea oxalate 



5 preparation of Example lOle, from {4-[5-(2-Phenoxy-etliylsulfanylmefliyl> 

[l,3,4]oxadiazol-2-yl]-phenyl}-carbamic acid ethyl ester (0.80 g, 2.0 mmol, 1 eq.) with 6- 
(dimethylamino)hexyiamine (0.35 g, 2.4 mrnol, 1.2 eq.) to afford 0.97 g (98%) of l-(6- 
dimethylamino-hexyl)-3-{4-[5^ 

phenyl} -urea as a dark yellow oil following purification via silica gel flash 
1 0 chromatography using 7.5% 2M NH3 in methanol in diethyl ether as the mobile phase. 
The oil was converted to the oxalate salt by adding 1.1 eq. of oxalic acid (0.21 g) in 
acetone to an acetone solution of the free base. The solid that formed was collected by 
filtration to afford 0.94 g of H6-dimethylamino-hexyl)-3-{4-[5-(2-phenoxy- 
ethylsulfanylmethylHl,3,4]oxadiazol--2-yl]-phenyl}-urea oxalate as an off-white solid. 
15 The solid was recrystallized from methanol/acetone to give an off-white crystalline solid. 

! H NMR (DMSO-d6) 5 9.32 (s, 1H), 7.80 (d, 2H, J==9 Hz), 7.62 (d, 2H, J=9 Hz), 
7.27 (m, 2H), 6.93 (m, 3H), 6.78 (br t, 1H), 4.20 (m, 4H), 3.09 (m, 2H), 2.99 (m, 4H), 
2.72 (s, 6H), 1.59 (m, 2H), 1.44 (m, 2H), 1.31 (m, 4H). IR (KBr, an ! ) 3334, 3041, 2931, 
2859, 1690, 1600, 1543, 1498, 1244, 1 179. MS (ES 4 ) m/e 498. MS (ESO m/e 496. Anal. 
20 Calcd for C28H37N5O7S C, 57.23; H, 6.35; N, 11.92. Found C, 56.55; H, 621; N, 11.69. 
Analytical HPLC 95% purity. MP softening at 100°C then 105-108°C. 




/ 



The above compound was prepared in a manner similar to that exemplified for the 



Example 112 

Preparation of l-(2-dimethylamino-ethyl)-l-methyl-3-{4-[5-(2-phenoxy- 
25 ethylsulfanylmethyl>(l,3,4]oxadiazol-2-yl]-phenyl}-urea 
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The above compound was prepared in a maimer similar to that exemplified for the 
preparation of Example lOle, from {4-[5-(2~Phenoxy-ethylsulfanylmethyl)- 
[l,3,4]oxadiazol-2-yl]-phenyl}-carbamic acid ethyl ester (0.80 g, 2.0 mmol, 1 eq.) and 
iViACJV'-trimethylethylenediamine (0.25 g, 2.4 mmol, 1.2 eq.) to afford 0.73 g (80%) of 1- 
(2~dimethylammo-ethyl>^ 

[l,3,4]oxadiazol-2-yl]-phenyl}-urea as a light yellow solid following purification via 
silica gel flash chromatography using 1 0% 2M NH3 in methanol in diethyl ether as the 
mobile phase. 

l H NMR (DMSO-d6) § 9.63 (s, 1H), 7.83 (d, 2H, J=9 Hz), 7.62 (m, 2H), 7.27 (m, 
2H), 6.93 (m, 3H), 4.20 (m, 4H), 3.40 (t, 2H, J-7 Hz), 3.02 (t, 2H, J-7 Hz), 2.95 (s, 3H), 
2.45 (m, 2H), 2.24 (s, 6H). IR (CHCI3, cm" 1 ) 3008, 2953, 2862, 2791, 1674, 1603, 1542, 
1499, 1470, 1390, 1317, 1243, 1180. MS (ES*) m/e 456. MS (ES") m/e 454. Anal. Calcd 
for C23H29N5O3S C, 60.64; H, 6.42; N, 15.37. Found C, 60.34; H, 6.29; N, 15.17.. 
Analytical HPLC 99% purity. MP softening at 121°C then 134-135°C. 

Example 113 

Preparation of l-benzyl-1^2-dimethylamino-ethyl>-3-{4-[5--(2-phenoxy- 
ethylsulfanylmethyl)-[l ,3,4]oxadiazol-2-yl]-phenyl}-urea oxalate 




The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example lOle, from {4-[5-(2-Phenoxy-ethylsulfanylmethyl)- 
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[l,3,4]oxadiazol-2-yl]-phenyl}-caibamic acid ethyl ester (0.80 g, 2.0 mmol, 1 eq.) and 
benzyl-iV^-dimethyte^ (0.43 g, 2.4 mmol, 1.2 eq.) to afford 0.89 g (84%) 

1 -benzyl- 1 -(2^1imeth>4amiiio-ethyi)-3 - {4- [5 -(2-phenoxy-^thylsulfanylmethyl)- 
[1,3 ,4]oxadiazol-2-yl]-phenyl}-iirea as a yellow oil following purification via silica gel 
flash chromatography using 5% 2M NEB in methanol in diethyl ether as the mobile 
phase. The free base was converted to the oxalate salt by adding 12 eq. of oxalic acid 
(0.1 8 g) in acetone to an acetone solution of the free base. Addition of diethyl ether to the 
cloud point and cooling produced 0.98 g of l-benzyl-l-(2-dimethylamino-ethyl>3-{4-[5- 
(2-phenoxy-e%lsul£mylme^ oxalate as an off- 

white solid. 

*H NMR (DMSO-d6) 5 9.43 (s, 1H), 7.86 (d, 2H J=9 Hz), 7.73 (d, 2H, J=9 Hz), 
7.38 (m, 2H), 728 (m, 5H), 6.93 (m, 3H), 4.69 (m, 2H), 4.19 (m, 4H), 3.58 (m, 2H), 3.09 
(m, 2H), 3.02 (t, 2H, 1=7 Hz), 2.69 (s, 6H). IR (CHC1 3 , cm" 1 ) 3306, 3009, 1777, 1661, 
1601, 1499, 1316, 1242, 1224. MS (EST*) m/e 532. MS(ES~) m/e 530. Anal. Calcd for 
C 3 iH35N507S C, 59.89; H, 5.67; N, 11.26. Found C, 58.66; H, 5.32; N, 11.23. Analytical 
HPLC 98% purity. MP softening at 70°C then 72-76°C. 

Example 114 

Preparation of l-(3-dimethylamincHpropyl)-l-methyl-3-{4-[5-(2-phenoxy 
ethylsutfany!me%lH l,3,4fr 



The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example lOle, from {4-[5-(2-Phenoxy-ethyIsulfanyimethyl)- 
[l,3,4]oxadiazol-2-yl]-phenyl}-carbamic acid ethyl ester (0.80 g, 2.0 mmol, 1 eq.) and 
JY^iV 7 -^ (0.24 g, 2.1 mmol, 12 eq.). to afford 0.51 g (62%) 

of 1 -(3-dimethylamino-propyl)- 1 -methyl-3- {4-[5-(2-phenoxy-ethylsulfan)dmethyl)- 
[13»4]oxadiazol-2-yl]-phenyI}-urea as a crystalline orange solid following purification by 




v 



/ 
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silica gel flash chromatography using 10% 2M NH3 in methanol in chloroform as the 
mobile phase and recrystallization from EtOAc/Et20. 

! HNMR (DMSO-d6) 8 9.66 (s, 1H), 7.83 (d, 2H, J=9 Hz), 7.62 (m, 2H), 7.27 (M, 
2H), 6.93 (m, 3H), 4.20 (m, 4H), 3.32 (m, 2H), 3.02 (t, 2H, J=7 Hz), 2.89 (s, 3H), 2.29 
5 (m, 2H), 2.23 (s, 6H), 1.70 (m, 2H). IR (CHC1 3 , cm' 1 ) 3008, 2950, 2827, 2787, 1665, 
1604, 1498, 1229, 1179. MS (ES 4 ) m/e 470. MS (ESO m/e 468. Anal. Calcd for 
C 2 4H 31 N 5 0 3 S C, 61.38; H, 6.65; N, 14.91. Found C, 60.75; H, 6.49; N, 14.43. Analytical 
HPLC 99% yield. MP softening at 1 14°C then transition at 1 16-1 18°C then melting at 
136-139°C. 

10 

Example 115 

Preparation of l-ber^l-l-(3-dime%lamino-propyl)-3-{4-[5-(2-phenoxy- 
emylsvu^ylmemyl>[l,3,4]oxadiazol-2-yl]-phenyl}-urea oxalate 




15 The above compound was prepared in a manner similar to that exemplified for the 

preparation of Example lOle from (4-[5-(2-Phenoxy-ethylsulfenylmethyl)- 
[l,3,4]oxadiazol-2-yl]-phenyl}-carbamic acid ethyl ester (0.80 g, 2.0 mmol, 1 eq.) andiV- 
Benzyl-iV,7/-dimemyl-propane-U-diamine (0.46 g, 2.4 mmol, 1.2 eq.) to afford 0.80 g 
(73%) of l-beinzyl-l-(3-mmemylainmo-propyl)-3-{4-[5-(2-phenoxy-e% 

20 [l,3,4]oxadiazol-2-yl]-phenyl}-urea as an orange oil following purification by silica gel 
flash chromatography using 5% 2M NH3 in methanol in chloroform as the mobile phase. 
The free base was converted to the oxalate salt by adding 1.2 eq. of oxalic acid (0.14 g) in 
acetone to an acetone solution of the free base. Addition of diethyl ether to the resulting 
yellow solution and cooling produced 0.62 g of l-benzyl-l<3-d1memylamino-propyl)-3- 

25 {4-[5{2-phmoxy-emyisulfanyta oxalate as a 

tan solid. 
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'HNMR (DMSOd6) 8 9.03 (s, 1H), 7.85 (d, 2H, J=9 Hz), 7.75 (d, 2H, J=9 Hz), 
7.37 (m, 2H), 7.27 (m, 5H), 6.93 (m, 3H), 4.66 (m, 2H), 4.19 (m, 4H), 3.37 (m, 2H), 3.00 
(m, 4H), 2.69 (s, 6H), 1.88 (m, 2H). IR(KBr, cm' 1 ) 3435, 1723, 1653, 1599, 1524, 1498, 
1234, 838, 703. MS (ES 4 ) 546. MS (ES") m/e 544. Anal. Calcd for C32H37N5O7S C, 
5 60.46; H, 5.87; N, 1 1.02. Found C, 60.14; H, 5.60; N, 10.60. Analytical HPLC 99% 
purity. MP softening at 1 17°C then 159-164°C. 

Example 1 16 
Preparation of 4-[5-(2-phmoxy-emylsulfanylmem 

.0 

a) 4- Amino-benzoic acid hydrazide 




O 



A solution of methyl 4-aminobenzoate (10 g, 66.15 mmol, 1 eq.) and hydrazine 
1 5 hydrate (40 mL) in absolute ethanol (120 mL) was allowed to reflux for 1 6 h. The solvent 
was removed in vacuo and the resulting off-white solid was triturated with hot ethyl 
acetate. The solid was collected by filtration to afford 9.1 g (91%) of 4-amino-benzoic 
acid hydrazide as an off-white solid. 

1H NMR (DMSO-d6) 8 9.25 (s, 1H), 7.53 (d, 2H, J=9 Hz), 6.52 (d, 2H, J=9 Hz), 
20 5.56 (s, 2H), 4.32 (s, 2H). IR (KBr, cm-1) 3428, 3348, 3308, 3233, 1630, 1604, 1504, 
1321, 1306, 958, 842. MS (ES+) m/e 152. MS (ES-) m/e 150. Anal. Calcd for C7H9N3O 
C, 55.62; H, 6.00; N, 27.80. Found C, 55.93; H, 6.21; N, 27.53. 



b) 4- Amino-benzoic acid N 1 -[2-(2-phenoxy-e%lsulfanyl)-acetyl]-hydrazide 



WO 03/097047 



-246- 



PCT/US03/12123 




The above compound was prepared in. a manner similar to mat exemplified for the 
preparation of Example 101c, from (2-phenoxyethyltbio)acetic acid (4.25 g, 20.0 mmol, 1 
eq.) and 4-amino-benzoic acid hydrazide (3.33 g, 22.0 mmol, 1.1 eq.) to afford 5.85 g 
5 (85%) of 4-amino-benzoic acid i^-[2-(2-phenoxy-emylsulfanyl)-acetyl]-hydrazide as a 
yellow foam following purification by silica gel flash chromatography using a step 
gradient of acetone in hexane as the mobile phase. 

*H NMR (DMSO-d6) 8 9.91 (s, 2H), 7.60 (d, 2H, J=9 Hz), 7.28 (m, 2H), 6.95 (m, 
3H), 6.55 (d, 2H, J=9 Hz), 4.19 (t, 2H, J=^7 Hz), 3.31 (s, 2H), 3.03 (t, 2H, J=9 Hz). IR 
10 (KBr, cm -1 ) 3450, 3357, 3268, 3214, 1696, 1627, 1611, 1592, 1562, 1482, 1291, 1242, 
1 173, 837. MS m/e 346. MS (ESO m/e 344. Anal. Calcd for C^H^NsC-aS C, 
59.11; H, 5.54; N, 12.16. Found C, 59.13; H, 5.79; N, 12.09. 

c) 4-[5-(2-Phenoxy-emylsulfanylme^ 



The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example lOld, from 4-amino-benzoic acidiV-[2-(2-phenoxy- 
emylsulfanyl)-acetyl]-hydrazide (11.42 g, 33.06 mmol) to afford 10.77 g (99%) of 4-[5- 
(2-phenoxy-emylsulfanylmemyl)-[l,3,4]oxamazol-2-yl]-phenylamm as a yellow solid 

2 0 following purification by silica gel flash chromatography using a step gradient of ethyl 
acetate in hexane as the mobile phase. 

! H NMR (DMSO-d6) 5 7.60 (d, 2H, J=9 Hz), 7.27 (m, 2H), 6.93 (m, 3H), 6.66 (d, 
2H, J=9 Hz), 5.93 (m, 2H), 4.18 (m, 4H), 3.00 (t, 2H, J=7 Hz). IR (CHC1 3 , cm' 1 ) 3011, 
1624, 1610, 1501, 1243, 1180. MS (ES+) m/e 328. Anal. Calcd for C17H17N3O2S C, 

25 62.37; H, 5.23; N, 12.83. Found C, 61.61; H, 5.12; N, 12.50. Analytical HPLC 97.8% 
purity. MP 126-130°C. 
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Example 117 

Preparation of 1 -(2-dimethylamino-ethyi>3 - {4-[ 5 <2-phenoxy-etiiylsiilf anylmethyl)- 
[l,3,4]oxadiazol-2-yl]-phenyl}-thiourea 




A solution of 4-[5«(2-Phenoxy^thylsulfaaylmethyl)-[l,3,4]oxadiazol-2-yi]- 
phenylamine (5.21 g, 15.92 mmol, 1 eq., prepared in Example 1 19) in anhydrous 
acetonitrile was treated with 1 , 1 -thiocarbonyldi imidazole (3.15 g, 15.92 mmol, 1 eq.) as a 
solid and stirred at room temperature for 16 h. The solvent was removed in vacuo leaving 

1 0 iirudazole-l-carbothioic acid {4-[5^2«phenoxy-ethylsiilfanylmethyl)-[l ,3,4]oxadiazol-2- 
yl]-phenyl} -amide as a brown oil. A portion of one-half of this material (7.96 mmol) was 
dissolved in anhydrous DMF and treated with iV^-dimethylethylenediamine (0.84 g, 9.55 
mmol, 1.2 eq.). The resulting mixture was heated at 100°C for 1.5 h, cooled, then diluted 
with EtOAc and washed with 50% brine. The organic layer was collected, dried over 

1 5 MgS04, filtered, and the solvent removed in vacuo leaving a yellow oil. The residue was 
purified by preparative HPLC to afford 2.33 g (64%) of l-(2-dimethylamino-ethyl>3-{4- 
[5-(2-phenoxy-ethylsulfanylme^ as a yellow 

oil which later crystallized. A portion of material was recrystallized from ethyl acetate to 
afford an off-white solid. 

20 ! H NMR (DMSO-d6) 8 10.06 (s, 1H), 7.84 (m, 5H), 7.27 (m, 2H), 6.93 (m, 3H), 

4.20 (m, 4H), 3.56 (m, 2H), 3.02 (t, 2H, J=7 Hz), 2.45 (m, 2H), 2.20 (s, 6H). JR (CHC1 3 , 
cm 1 ) 3429, 3407, 3007, 2982, 2956, 2829, 2781, 1731, 1614, 1601, 1497, 1337, 1243, 
1 173. MS (ES*) m/e 458. MS (ES^ m/e 456 Anal. Calcd for C22H27N5O2S2 C, 57.74; H, 
5.95; N, 15.30. Found C, 57.60; H, 5.88; N, 14.89. Analytical HPLC 96.9% purity. MP 

25 155-158°C. 

Example 118 

Preparation of 1^3-dmethylammo-propyl)-3-{4-[^ 
[1 ,3,4]oxadiazol-2-yl]-phenyl}-thiourea 
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The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 117, from {4-[5-(2-phenoxy-ethylsidfimylmetliyl> 
[l,3 3 4]oxadiazol-2-yl]-phenyl}-amide (7.96 mmol, 1 eq) and 3- 
5 dimethylaminopropylamine (0.98 g, 9.55 mmol, 1 .2 eq.) to afford 2.87 g (77%) of l-(3- 
dimethylanrino-propyl)-3-{4-[5-(2^ 

phenyl} -thiourea as a yellow oil which started to crystallize following purification by 
preparative HPLC. A small portion was recrystallized from ethyl acetate giving an off- 
white solid. 

10 *H NMR PMSCM6) 5 9.86 (s, 1H), 8.25 (s, 1H), 7.89 (d, 2H, J=9 Hz), 7.70 (d, 

2H, J-9 Hz), 7.27 (m, 2H), 6.93 (m, 3H), 4.20 (m, 4H), 3.50 (m, 2H), 3.02 (t, 2H, J=7 
Hz), 2.21 (t, 2H, J=7 Hz), 2.10 (s, 6H), 1.68 (m, 2H). IR (CHC1 3 , cm" 1 ) 3411, 2980, 2952, 
2862, 2827, 2787, 1615, 1601, 1588, 1532, 1499, 1469, 1307, 1242. MS (ES+) m/e 472. 
MS (ES~) m/e 470. Anal. Calcd for C23H2SN5O2S2 C, 58.57; H, 6.20; N, 14.85. Found C, 

15 59.11; H, 6.49; N, 14.85. Analytical HPLC 97.9% purity. MP 136-139°C. 

Example 119 

Preparation of i\^-(2-dimethy^amino-ethyl)-iV , - {4-[5-(2-phenoxy-ethylsulfanylmethyl)- 
[l,3,4]oxadiazol-2-yl]-phenyl}-cyanoguanidine oxalate 



Diphenyl cyanocarbonimidate (1.53 g, 6.42 mmol, 1.05 eq.) was added to a yellow 
solution of 4-[5-(2-Phenoxy-ethylsulfanylmethy^ 

(2.0 g, 6. 1 1 mmol, 1 eq., prepared in Example 1 16) in 50 mL of anhydrous acetonitrile. 
The resultant solution heated at reflux for 16 h. The solvent was removed in vacuo to 



20 
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afFord a yellow oil that solidified on standing. The solid was triturated with diethyl ether 
to afford the corresponding caibamimidic acid phenyl ester (1.78 g, 62% yield) as a 
yellow solid (MS for (^amimidic acid phenyl ester (ES~) m/e 470). N r N- 
dimethylethylenediamine (1.87 g, 21.2 mmol, 20 eq.) was added to a solution of this 
5 carbamimidic acid phenyl ester (0.50 g, 1 .06 mmol, 1 eq.) in isopropanol, then heated to 
reflux. After 5 h, the reaction was cooled, diluted with ethyl acetate, and washed with 
aqueous sodium bicarbonate. The organic layer was collected, dried over MgS04, 
filtered, and the solvent removed in vacuo to afford an orange oil. The oil was purified by 
silica gel flash chromatography using 10% 2M NH3 in methanol in diethyl ether as the 

1 0 mobile phase to afford 0. 14 g (29%) of AH2-dimethylammo-^ 

ethylsulfanylmethylHl,3,4fc^ as an off-white 

solid. The free base was converted to the oxalate salt by adding 1.1 eq. of oxalic acid 
(0.03 g) in acetone to an acetone solution of the base to afford 0.13 g of i\T-(2- 
dime%lamino-ethyl)-iV , -{4-[5-(2-^^ 

1 5 phenyl}-cyanoguanidine oxalate as a tan solid. 



] H NMR (DMSO-d6) 8 10.04 (s, 1H), 7.93 (m, 3H), 7.48 (d, 2H, J=9 Hz), 7.27 
(m, 2H), 6.93 (m, 3H), 4.19 (m, 4H), 3.02 (m, 4H), 2.81 (t, 2H, J=7 Hz), 2.73 (s, 6H). IR 
(KBr, cm" 1 ) 3404, 3302, 3040, 2174, 1720, 1618, 1598, 1562, 1500, 1461, 1243, 1010. 
MS (ES"*) m/e 466. MS (ES^ m/e 464. Anal. Calcd for C^NyOsS C, 54.04; H, 5.26; 
20 N, 17.65. Found C, 51.71; H, 5.70; N, 14.23. Analytical HPLC 95.7% purity. MP 
softening at 138°C then decomposition at 145-147°C. 



Example 120 
Preparation of A43-dimethylammo^ 
25 [l,3,4]oxadiazol-2-yl]-phenyl}-cyanoguanidine oxalate 
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The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 1 19, from the carbamiinidic acid phenyl ester (1.2 g, 2.54 mmol, 
1 eq.) and 3-dimethylaminopropylamine (5.19 g, 50.8 mmol, 20 eq.) to afford 0.22 g 
(18%) of W-dimethylamina-p^ 

[l,3,4]oxadia2ol-2-yl]-phenyl}-cyanoguanidine as an off-white solid. The free base was 
converted to the oxalate salt as described to afford 0.20 g of iV^(3-dimethylamino^ 
propyl)-iV T -{4-[5-(2-phenoxy-ethylsulfanylmethyl)-[ 
cyanoguanidme oxalate as a white solid. 

l H NMR (DMSO-d6) 6 9.78 (s, 1H), 7.92 (m, 3H), 7.47 (d, 2H, J=9 Hz), 7.28 (m, 
2H), 6.93 (m, 3H), 4.20 (m, 4H), 3.33 (m, 2H), 3.02 (m, 4H), 2.73 (s, 6H), 1.88 (m, 2H). 
IR (KBr, cm 1 ) 3316, 3255, 2171, 1720, 1600, 1500, 1237, 755, 720. MS (ES*) m/e 480. 
MS (ESO m/e 478. Anal. Calcd for C26H31N7O6S C, 54.82; H, 5.49; N, 17.21. Found C, 
53.91; H, 5.43; N, 16.76. Analytical HPLC 100% purity. MP softening at 110°C then 
decomposition from 130-134°C. 

Example 121 

Preparation of 2-piperidin- 1 -yl-ethanesulfonic acid {4-[5-(2-phenoxy- 
ethylsulfanylmethylHl>3,4]oxa& 




a) Preparation of 2-chloro-ethanesulfoiuc acid {4-[5-(2-phenoxy- 
ethylsuffanylmethyl)-[l,3,4>^ 




A solution of 4-[5-(2-Phenoxy"ethylsuffanylmethyl)-[13,4]oxadiazol-2-yl]^ 
phenylamine (3.0 g, 9.16 mmol, 1 eq,) in anhydrous CH 2 C1 2 was treated with 
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triethyiamine (1.39 g, 13.74 mmol, 1.5 eq.) and 2-cMoro-l-ethanesulfonyl chloride (1.79 
g, 10.99 mmol, 1.2 eq.). The reaction was allowed to stir at room temperature for 16 h, 
then was quenched with water and the organic layer removed The aqueous layer was 
extracted with CH2CI2. The combined organic layers were washed with brine, dried over 
5 MgS04, filtered, and concentrated to afford an orange oil. The oil was purified by silica 
gel flash chromatography using a step gradient of ethyl acetate in hexane as the mobile 
phase to afford 0.97 g (23%) of 2-chloro-ethanesulfonic acid {4-[5-(2-phenoxy- 
ethyteutfanylmethyl)-[l,3,4]ox as an off-white solid 

l H NMR (DMSO-d6) 5 8.06 (d, 2H, J=8 Hz), 7.57 (d, 2H, J=9 Hz), 7.28 (m, 3H), 
10 6.91 (m, 3H), 6.44 and 6.41 (m, 2H total), 6.32 and 6.27 (m, 2H total), 4.25 (s, 2H), 4.18 
(t, 2H, J=7 Hz), 3.03 (t, 2H, J=7 Hz). 1R (CHCI3, cm" 1 ) 1602, 1491, 1384, 1217, 1 163, 
916. MS (ESO m/e 416 [M-C1]\ Anal. Calcd for Q9H20CIN3O4S C, 50.27; H, 4.44; N, 
9.26. Found C, 49.71; H, 4.15; N, 8.27. 

15 b) Preparation of 2-piperidin-l-yl-ethanesulfonic acid {4-[5-(2-phenoxy- 
e%lsuffanylmethyl>[l,3,4]oxadiazol-2--yl]-phenyl}-amide oxalate 



2-Chloro-ethanesulfonic acid {4-[5-(2-phenoxy-ethylsulfanylmethyl)- 
[l,3,4]oxadiazol-2-yl]-phenyl}-amide (0.91 g, 2.0 mmol, 1 eq.) in anhydrous DMF was 

2 0 treated with sodium bicarbonate (0.50 g, 6.0 mmol, 3 eq.) and sodium iodide (0.03 g, 0.2 
mmol, 0.1 eq.) followed by piperidine (0.51 g, 6.0 mmol, 3 eq.). The reaction was then 
heated to 90°C and allowed to stir at that temperature for 16 h. The reaction was diluted 
with water and extracted with ethyl acetate. The combined organic layers were washed 
with water and brine, dried over MgS04, filtered, and the solvent removed in vacuo 

2 5 leaving an orange oil which was purified by silica gel flash chromatography using 10% 
2M NED in methanol in diethyl ether as the mobile phase to afford 0.95 g (94%) of 2- 
piperidin-l-yl-ethanesulfonic acid {4-[5-(2-phenoxy-ethylsulfenylmethyl)- 




O 
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[l,3,4]oxa(Uazol-2-yl]-phenyl}-amide as a yellow oil. The free base was converted to the 
oxalate salt by adding 1.1 eq. of oxalic acid (0.19 g) in acetone dropwise to an acetone 
solution of the free base. The resulting white precipitate was collected by filtration and 
crystallized from methanol to afford 0.48 g of 2-piperidin-l-yl-ethanesulfonic acid {4-[5- 
5 (2-phenoxy-ethyIsulfanyh^ oxalate as a 

crystalline white solid. 

1H NMR (DMSO-d6) 8 7.93 (d, 2H, J=9 Hz), 7.39 (d, 2H, J-9 Hz), 7.27 (m, 2H), 
6.93 (m, 3H), 4.19 (m, 4H), 3.62 (m, 2H), 3.14 (m, 2H), 3.02 (t, 2H, J-7 Hz), 2.82 (m, 
4H), 1.57 (m, 4H), 1.41 (m, 2H). IR (KBr, cm-1) 3409, 1617, 1344, 1243, 1159, 916, 
10 759, 705. MS (ES+) m/e 503. MS (ES-) m/e SOL Anal. Calcd for C 2 6H32N 4 0 8 S2 C, 
52.69; H, 5.44; N, 9.45. Found C, 52.44; H, 5.46; N, 9.37. Analytical HPLC 99.6% 
purity. MP softening at 159°C then 162-166 °C. 



Example 122 

1 5 Preparation of 2- { [(2-phenoxyethyl)thio]methyl} -5- {4-[((2-(N~methylpyrrolidin--2- 
yi)ethyl)amino)carbonyl]phenyl}-l,3,4-oxadiazole 




a) 2- {[(2-Phenoxyethyl)thio]methyl> -5-[4-(methoxycarbonyl)phenyl]-l,3,4- 
oxadiazole 




A solution of 2-[(2-phenoxyethyl)thio]acetic acid hydrazide hydrochloride (3.15 g, 
12 nunol), triethylamine (4.2 mL, 30 mmol) and terephthalic acid monomethyl ester 
chloride (1 .99 g, 10 mmol) in methylene chloride (1 00 mL) was stirred at room 
temperature for 3 h. After filtering the solids, the filtrate was concentrated. The residue 
25 was recrystallized from ethanol to yield a pale yellow solid (1.31 g,337mmol). This 

solid, 4-(dimethylamino)phenyldiphenylphosphine (2.06 g, 6.74 mmol), triethylamine (1.4 
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mL, 10 mmol) and carbon tetrachloride (1.6 n£L, 16.6 mmol) were stirred in acetonitrile 
(75 mL) at room temperature for 18 h. The product was filtered from the reaction 
mixture, washed with acetonitrile (50 mL) and dried to yield 1.13 g (30%) of a pale 
yellow solid, which was used without further purification. - 
5 l R NMR (CDC1 3 ) 5 8.14 (d, 2H, J=9 Hz), 8.06 (d, 2H, J=9 Hz), 7.23 (m 5 2H), 6.92 

(dd, 1H, J-7 and 8 Hz), 6.86 (d, 2H, J=8 Hz), 4.19 (t, 2H, J=12 Hz), 4.05 (s, 2H), 3.93 (s, 
3H), 3.03 (t, 2H, J=12 Hz). MS (ES+) m/e 371 (M+l). 

b) 2-{[(2-Phenoxyethyl)thio]methyl}-5-[4-(hydroxycarbonyl)phen 
10 oxadiazole 




A mixture of 2-{[(2-phenoxyethyl)thio]methyl}-5-[4-(methoxycaxbonyl)phenyl]- 
1,3,4-oxadiazole (1.13 g, 3.0 mmol) and 2N aqueous NaOH (4.5 mL, 9.0 mmol) in THF 
(20 mL) was stirred at room temperature for 16 h. The mixture was diluted with water 
(30 mL) and extracted with ethyl ether (50 mL). The aqueous material was acidified with 
2N HC1 to a pH of 5, thai extracted with ethyl ether (3x30 mL). The organic material 
was dried (MgS0 4 ), filtered and concentrated to yield 803 mg (74%) of a pale yellow 
solid. 

! H NMR (CDCI3) 5 8.20 (d, 2H, J=8 Hz), 8.12 (d, 2H, J=8 Hz), 7.25 (m, 2H), 6.93 
(dd, 1H, J=7 and 8 Hz), 6.87 (d, 2H, J=8 Hz), 4.20 (t, 2H, J=12 Hz), 4.08 (s, 2H), 3.05 (t, 
2H, J=12 Hz). MS (ES-) m/e 355 (M-l). 

c) 2-{[(24>henoxyethyl)thio]me^ pyrrolidin-2- 
yl)ethyl)amino)caibonyl]phenyl} -1 ,3,4-oxadiazole 




15 



20 
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A solution of 2-{[(2-phenoxyetliyl)thio]methyl}-5-[4-(hydroxycarbony 
1,3,4-oxadiazoIe (300 mg, 0.84 mmol), 2-(2-aminoeti[iyI)-l-meaiylpyrrolidiiie (0,18 mL, 
1.24 mmol), l-[3-(dimethylam^ hydrochloride (242 mg, 

1.26 mmol) and 1-hydroxybenzo-triazole (171 mg, 1.26 mmol) in N,N- 
5 dimethylfonnamide (1 0 mL) was stirred at room temperature for 1 6 h. The mixture was 
diluted with ethyl acetate (50 mL) and extracted with saturated aqueous lithium chloride 
(2x25 mL), dried (MgSOit), filtered and concentrated to yield 700 mg of a yellow oil. 
This oil was purified by preparative TLC [90% methylend chloride-5% methanol-5%(2.0 
N ammonia in methanol)] to yield 146 mg (37%) of a white solid. 

10 *H NMR (CDCi 3 ) 5 8.75 (br s, 1H), 8.07 (d, 2H, J=8 Hz), 7.88 (d, 2H, J=8 Hz), 

7.24 (m, 2H), 6.93 (dd, 1H, J=7 and 8 Hz), 6.87 (d, 2H, J=8 Hz), 4.19 (t, 2H, J-12 Hz), 
4.05 (s, 2H), 3.77 (m, 1H), 3.47 (m, 1H), 3,15 (m, 1H), 3.04 (t, 2H, J=12 Hz), 2.57 (m, 
1H), 2.40 (s, 3H), 2.31 (m, 1H), 1.90 (m, 2H), L75 (m, 4H). IR (film, cm' 1 ) 3432, 3335, 
2943, 2868, 2778, 2359, 1641, 1584, 1547, 1493, 1456, 1302, 1244, 1082, 1021, 863, 

15 753, 694, 654. MS (ES+) m/e 467 (M-H). Anal. Calcd for C31H33N3O2S: C, 64.35; H, 
6.48; N, 12.01; S, 6.87. Found C, 64.42; H, 6.19; N, 12.45; S, 6.80. 



Example 123 

Preparation of 2-{[(2-phenoxyethyl)thio]methyl}-5-{4-[((2- 
2 0 piperidinoethyl)amino)carbonyl]phenyl}-l 5 3,4-oxadia2ole 




This compound was synthesized similarly to 2-{[(2-Phenoxyethyl)thioJoiethyl}-5- 
{4-[((2-(N-methyl pyixoUdin-2-yl)ethyl)ainino)car^^ using 
H2-aminoethyl)piperidine (0.12 mL). 
25 ! H NMR (CDCI3) 8 8.08 (d, 2H, J=9 Hz), 7.89 (d, 2H, J=9 Hz), 7.24 (m, 2H), 7.15 

(br s, 1H), 6.93 (dd, 1H, J-7 and 8 Hz), 6.87 (d, 2H, J=9 Hz), 4.20 (t, 2H, J-12 Hz), 4.06 
(s, 2H), 3.53 (dd, 2H, J-6 and 11 Hz), 3.04 (t, 2H, J=12 Hz), 2.57 (dd, 2H, J=6 and 1 1 
Hz), 2.44 (m, 4H), 1.60 (m, 4H), 1.47 (m, 2H). IR (film, cm" 1 ) 3313, 2938, 2885, 2851, 
2778, 1635, 1552, 1493, 1296, 1239, 1024, 747. MS (ES+) mfe 467 (M+l). Anal. Calcd 
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for CzjHso^OjS: C, 64.35; H, 6.48; N, 12.01; S, 6.87. Found C, 64.02; H, 6.41; N, 
12.00; S, 7.02. 

Example 124 

5 Preparation of 2-{[(2-phenoxyeth>d)thio]methyl}-5-{4-[^^ , -dime1hjd-l,3- 
propanediamino)carbonyl]phenyl} - 1 ,3,4-oxadiazole 

p 



This compound was synthesized similarly to 2-{[(2-Phenoxyethyl)thio]methyl} -5- 
{4-[((2-(N-methyl pyiroUdm-2-yl)ethyl)annno)carbonyl]phenyl}-l^,4-oxadiazole using 

1 0 3-(dimemylammo)propylarmne (0.11 mL). 

'HNMR (CDC1 3 ) 5 8.81 (br s, 1H), 8.07 (d, 2H, J=8 Hz), 7.87 (d, 2H, J=8 Hz), 
7.24 (m, 2H), 6.93 (dd, 1H, J=7 and 8 Hz), 6.87 (d, 2H, J=8 Hz), 4.20 (t, 2H, J=12 Hz), 
4.05 (s, 2H), 3.58 (dd, 2H, J=6 and 1 1 Hz), 3.04 (t, 2H, J=12 Hz), 2.54 (dd, 2H, J=6 and 
1 1 Hz), 2.30 (s, 6H), 1.77 (m, 2H). IR (film, cm 1 ) 3431, 3345, 2943, 2867, 2810, 2762, 

15 1641, 1581, 1542, 1494, 1466, 1300, 1246, 1178, 1082, 1026, 750, 693, 651. MS (ES+) 
m/e 441 (M+l). Anal. Calcd for C23H28N4O3S: C, 62.70; H, 6.41; N, 12.72; S, 7.28. 
Found C, 62.13; H, 6.32; N, 12.63; S, 6.99. 

Example 125 

2 0 Preparation of 2-{[(2-Phenoxyemyl)tbio]m^^ 

yl]phenyl}-l ,3,4-oxadiazole, (E)- and (Z>isomers 
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a) Methyl 4-(5-bromopenten-l-yl)benzoate 




O 

A mixture of methyl 4-fonnylbenzoate (9.85 g, 60 mmol), 4- 
5 bromobutyltriphenylphosphonium bromide (31.56 g, 66 mmol), powdered NaOH (3 g, 75 
mmol), and 12 drops of water in methylene chloride (150 mL) was stirred under reflux for 
4h. The mixture was allowed to cool to room temperature and filtered. The filtrate was 
concentrated and chromatographed on a silica gel column, eluted with ethyl 
acetate/hexanes 1:50 to 1:30, to give the Z-isomer (colorless oil, 3.68 g, 22%), a mixture 
10 of Z- and E-isomers (colorless oil, 2.69 g, 16%), and the E-isomer (white solid, 2.97 g, 
17%). 

E-isomer: a H NMR (CDC1 3 ) 5 7.94 (d, 2H, J=8.5 Hz), 7.37 (d, 2H, J=8.4 Hz), 6.46 
(d, 1H, J=15.8 Hz), 6.28 (dt, 1H, J=15.8, 7.0 Hz), 3.88 (s, 3H), 3.44 (t, 2H, JN6.6 Hz), 
2.39 (q, 2H, J=7.0 Hz), 2.03 (quint, 2H, 6.6 Hz). MS (ES+) m/e 284 (M+l). 
15 Z-isomer: l HNMR (CDC1 3 ) 5 7.98 (d, 2H, J=8.1 Hz), 7.31 (d, 2H, J=8.4 Hz), 6.48 (d, 
1H, J-11.7 Hz), 5.70 (dt, 1H, J=1L7, 7.3 Hz), 3.89 (s, 3H), 3.39 (t, 2H, J=6.8 Hz), 2.47 
(q, 2H, J=7.3 Hz), 1.99 (quint, 2H, 6.9 Hz). MS (ES+) m/e 284 (M+l). 
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b) 4-(5-bromopenten-l-yl)benzoic acid 




o 



Methyl 4-(5-bromopenten-l-)1)ben2oate (1.415 g, 5 mmol) was dissolved in 1,4- 
dioxane (25 mL) and 2 N NaOH (25 mL, 50 mmol) was added. The mixture was stirred 
5 at room temperature for 5 h, cooled in an ice bath, acidified with cone. HQ, and extracted 
with ether (3 x 25 mL). The combined ether extracts were dried (MgS0 4 ) and 
concentrated to give a white solid (1.264, 94%). 

E-isomer: l HNMR (CDC1 3 ) 5 8.05 (d, 2H, J=7.7 Hz), 7.43 (d, 2H, J=8.5 Hz), 6.51 
(d, 1H, J=16.3 Hz), 6.34 (dt, 1H, J=16.3, 6.9 Hz), 3.47 (t, 2H, J=6.9 Hz), 2.43 (q, 2H, 
10 J=6.9 Hz), 2.07 (quint, 2H, 6.8 Hz). MS (ES-) m/e 268 (M-l). 

c) 2-{[(2-Phenoxye%l)thio]methyl^^ 
oxadiazole 




15 A stirred mixture of 4-(5-broniopenten-l-yl)benzoic acid (1.264 g, 4.7 mmol), 2- 

(2-phenoxyethyl)thioacetylhydrazide hydrochloride (1.314 g, 5 mmol), and 4~(N,N- 
dimethylamino)phenyldiphenylphosphine (4.58 g, 15 mmol) in acetonitrile (50 mL) was 
cooled in ice bath and triethylamine (3.04 g, 30 mmol) in carbon tetrachloride (3.85 g, 25 
mmol) was added dropwise. The cooling bath was removed after 10 min and stirring was 

2 0 continued for 5 h. The mixture was concentrated to approximately half the original 

volume and partitioned between ether (150 mL) and 2 N HC1 (150 mL). The ether layer 
was washed with 2 N HC1 (4 x 50 mL), dried (MgS0 4 ), and concentrated. The residue 
was purified by chromatography (SiCb, ethyl acetate/hexanes 1:5) to give a white solid 
(1.43 g, 66%). 
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E-isomen X HNMR (CDC1 3 ) 8 7.96 (d, 2H, J=8.5 Hz), 7.45 (d, 2H, J=8.5 Hz), 7.27 
(m, 2H), 6.96 (t, 1H, J=7.7 Hz), 6.90 (d, 2H, J=8.5 Hz), 6.50 (d, 1H, J=16.2 Hz), 6.32 (dt, 
1H, J=16.2, 6.9 Hz), 4.22 (t, 2H, J=6.0 Hz), 4.06 (s, 2H), 3.47 (t, 2H, J=6.9 Hz), 3.06 (t, 
2H, J=6.0 Hz), 2.43 (q, 2H, J=6.9 Hz), 2.07 (quint, 2H, 6.9 Hz). MS (ES+) m/e 460 
5 (M+l). 

Z-isomer: 'HNMR (CDC1 3 ) 8 7.97 (d, 2H, J=8.5 Hz), 7.37 (d, 2H, J=8.5 Hz), 
7.22-7.26 (m, 2H), 6.93 (t, 1H, J=7.3 Hz), 6.87 (d, 2H, J=7.7 Hz), 6.48 (d, 1H, J=11.8 
Hz), 5.72 (dt, 1H, J=11.7, 7.3 Hz), 4.19 (t, 2H, J=6.2 Hz), 4.04 (s, 2H), 3.41 (t, 2H, J=6.6 
Hz), 3.04 (t, 2H, J=6.2 Hz), 2.49 (q, 2H, J=7.3 Hz), 2.01 (quint, 2H, 7.0 Hz). MS (ES+) 
10 m/e 460 (M+l). 

d) 2-{[(2-Phenoxyerajd)tnio^ 
yl]phenyl}-l,3,4-oxadiazole 




15 A mixture of 2-{[(2-phenoxyethyl)thio]methyl}-5-[4-(5-bromopenten-l - 

yl)phenyl]-l,3,4-oxadiazole (300 mg, 0.65 mmol), 2 N dimemylamine in tetrahydrofuran 
(1.7 mL, 3.4 mmol), and potassium caibonate (903 mg, 6.5 mmol) in acetonitrile (5 mL) 
was stirred at room temperature for 24 h, diluted with methylene chloride (25 mL) and 
filtered. The filtrate was concentrated and purified by chromatography (silica gel, 

2 0 methanol/methylene chloride 2% to 10%) to give a white solid (263 mg, 96%). 

E-isomer: ^NMR (CDCI3) 8 7.93 (d, 2H, J=8.5 Hz), 7.42 (d, 2H, J=8.4 Hz), 
7.22-7.27 (m, 2H), 6.93 (t, 1H, J=7.3 Hz), 6.87 (d, 2H, J=^7.7 Hz), 6.42 (d, 1H, J=16.1 
Hz), 6.34 (dt, 1H, J=15.7, 6.4 Hz), 4.19 (t, 2H, J=6J2 Hz), 4.03 (s, 2H), 3.03 (t, 2H, J=6.2 
Hz), 2.40 (m, 2H), 2.30 (s, 6H), 2.27 (m, 2H), 1.71 (quint, 2H, 7.3 Hz). 1R (KBr, cm* 1 ) 

25 3074, 3056, 3038, 2955, 2924, 2856, 1602, 1495, 1237, 1168, 751. MS (ES+) m/e 424 
(M+l). Anal. Calcd for C24H29N3O2S: C, 68.05; H, 6.90; N, 9.92; S, 7.57. Found C, 
68.16; H, 6.99; N, 10.23; S, 7.66. 
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Z-isomen ! H NMR (CDC1 3 ) 8 7.96 (d, 2H, J=8.4 Hz), 7.37 (d, 2H, J=8.4 Hz), 
7.22-7.26 (m, 2H), 6.92 (t, 1H, J=7.3 Hz), 6.87 (d, 2H, J=8.0 Hz), 6.44 (d, 1H, J=l 1.8 
Hz), 5.75 (dt, 1H, J=11.4, 7.3 Hz), 4.19 (t, 2H, J=6.2 Hz), 4.03 (s, 2H), 3.04 (t, 2H, J=6.2 
Hz), 2.32-2.39 (m, 4H), 229 (s, 6H), 1.69 (quint, 2H, 7.3 Hz). JR (KBr, cm" 1 ) 3029, 
5 2940, 2863, 2844, 2649, 1 598, 1505, 1246, 1 174, 752. MS (ES+) m/e 424 (M+l). Anal. 
Calcd for C24H29N3O2S: C, 68.05; H, 6.90; N, 9.92; S, 7.57. Found C, 68.45; H, 6.44; N, 
10.37; S, 7.41. 

Example 126 

10 Preparation of 2-{[(2-Phenoxyemyl)thio]me^ 
1,3,4-oxadiazole 



yl)phenyl]-l,3,4-oxadiazole (150 mg, 0.33 mmol), pyrrolidine (118 mg, 1.65 mmol), and 
1 5 potassium carbonate (457 mg, 3.3 mmol) in acetonitrile (3.5 mL) was stirred at room 
temperature for 24 h, diluted with methylene chloride (15 mL), filtered, dried (MgS04), 
and concentrated. The residue was purified by preparative TLC (silica gel, 10% 
methanol/methylene chloride) to give a yellow oil (129 mg, 87%). 



! H NMR (CDCI3) 8 7.92 (d, 2H, J=8.4 Hz), 7.42 (d, 2H, J=8.4 Hz), 7.22-726 (m, 



20 2H), 6.93 (t, 1H, J=^7.7 Hz), 6.87 (d, 2H, J=7.7 Hz), 6.41 (d, 1H, J=15.7 Hz), 6.36 (dt, 1H, 
J=15.7, 6.5 Hz), 4.19 (t, 2H, J=6.2 Hz), 4.03 (s, 2H), 3.03 (t, 2H, J=6.2 Hz), 2.46-2.50 
(m, 6H), 2.27 (q, 2H, J=6.9 Hz), 1.67-1.80 (m, 6H). IR (film, cm* 1 ) 3070, 3024, 2968, 
2841, 2793, 1598, 1506, 1337, 1306, 1229, 1020, 736. MS (ES+) m/e 450 (M+l). Anal. 
Calcd for C^MOzS: C, 69.46; H, 6.95; N, 9.35; S, 7.13. Found C, 68.98; H, 7.01; N, 

2 5 9.73; S, 7.19. 




A mixture of 2-{[(2-phenoxyemyl)thio]methyl}-5-[4-(5-bromopenten-l- 
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Example 127 
Preparation of 2-{[(2-Phenoxyethyl)thio]me%^ 
1,3,4-oxadiazole 




5 A mixture of 2-{[(2-phenoxyethyl)tWo]methyl}-5-[4-(5-bromopenten-l- 

yl)phenyl]-l,3,4-oxadiazole (150 mg, 033 mmol), piperidine (140 mg, 1.65 mmol), and 
potassium carbonate (458 mg, 3.3 mmol) in acetonitrile (3.5 jnL) was stirred at room 
temperature for 18 h, diluted with methylene chloride (15 mL), filtered, dried (MgS0 4 ), 
and concentrated. The residue was purified by preparative TLC (silica gel, 10% 

10 methanol/methylene chloride) to give yellow oil (136 mg, 89%). 

l H NMR (CDC1 3 ) 5 7.92 (d, 2H, J=8.5 Hz), 7.42 (d, 2H, J=8.4 Hz), 7.22-7.26 (m, 
2H), 6.93 (t, 1H, J=^7.3 Hz), 6.87 (d, 2H, J-8.4 Hz), 6.41 (d, 1H, J=16.1 Hz), 6.34 (dt, 1H, 
J-16.1, 6.9 Hz), 4.19 (t, 2H, J=6.2 Hz), 4.03 (s, 2H), 3.03 (t, 2H, J=6.2 Hz), 2.38-2.43 
(m, 6H), 2.25 (q, 2H, J=6.9 Hz), 1.43-1.74 (m, 8H). IR (film, cm" 1 ) 3072, 3027, 2945, 

15 2936, 2691, 1600, 1533, 1274, 1196, 1020, 764. MS (ES+) m/e 464 (M+l). Anal. Calcd 
for C27H33N3O2S: C, 69.95; H, 7.17; N, 9.06; S, 6.92. Found C, 69.24; H, 7.12; N, 9.68; 
S, 7.11. 

Example 128 
Preparation of 2-{[(2-Phenoxyethyl)th^^ 
2 0 yl]phenyl}-l,3,4-oxadiazole 
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A mixture of (E> and (Z)-2-{[(2-phenoxyethyl)tMo^ 
dimethylamino)penten-l-yl]phenyl}-l,3,^ was made according to the above 

procedure from 460 mg (1 mmol) of a mixture of (B)- and (Z)-2-{[(2- 
phmoxyethyl)tMo]methyi}-5-[4^ Without 
5 purification this material was stirred with p^oluenesulfonylhydrazide (225 g, 12 mmol) 
and sodium acetate trihydrate (1.02 g, 7.5 mmol) in tetrahydrofiiran (12 mL) and water 
(12 mL) under reflux for 6 h. 2 N NaOH (20 mL) was added and the mixture was 
extracted with methylene chloride (2 x 20 mL). The combined methylene chloride 
extracts were dried (MgS0 4 ), and concentrated. The residue was purified by column 

1 0 chromatography (silica gel, methanol/methylene chloride 2% to 5% to 10%) to give a 
colorless oil (333 mg, 78% over two steps). 

l H NMR (CDCh) 5 7.91 (d, 2H, J=8.1 Hz), 7.27 (d, 2H, J=8.4 Hz), 7.22^7 J26 (m, 
2H), 6.92 (t, 1H, J=7.3 Hz), 6.87 (d, 2H, J=8.5 Hz), 4.18 (t, 2H, J-6.2 Hz), 4.02 (s, 2H), 
3.03 (t, 2H, J=6.2 Hz), 2.66 (t, 2H, J=7.7 Hz), 2.24 (t, 2H, J=7.5 Hz), 2.20 (s, 6H), 1.65 

15 (quint, 2H, 7.7 Hz), 1.49 (q, 2H, J=7.5 Hz), 1.34 (q, 2H, J=7.5 Hz). IR (film, cm -1 ) 3034, 
3017, 2954, 2883, 2820, 1515, 1357, 1344, 1235, 1137, 1002. MS (ES+) m/e 426 (M+l). 
Anal. Calcd for Cz^lSbC^S: C, 67.73; H, 7.34; N, 9.87; S, 7.53. Found C, 67.37; H, 
7.42; N, 10.06; S,7.27. 

20 Example 129 

Preparation of 2-{[(2-Phenoxyethyl)thio]methy^ 
yl]phenyl}-l,3,4-oxadiazole 
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a ) 2-{[(2-Phenoxyethyl)ti^ 
oxadiazole 




A mixture of 2-{[(2-phenoxyethyl)^ 
5 yl)phenyl]-l,3,4-oxadiazole (460 mg, 1 mmol) and potassium cyanide (195 mg, 3 mmol) 
in dimethylsulfoxide (6 mL) was stirred at room temperature for 4 h. Water (25 mL) was 
added and the mixture was extracted with ethyl acetate (3x15 mL). The combined ethyl 
acetate extracts were washed with water (3 x 15 mL) and brine (15 mL), dried (MgS0 4 ), 
and concentrated to give a pale yellow solid (403 mg y 100%). 

10 E-isomer: *HNMR (CDC1 3 ) 8 7.97 (d, 2H, 1=7.7 Hz), 7.46 (d, 2H, J=7.7 Hz), 7.28 

(m, 2H), 6.96 (t, 1H, J-7.3 Hz), 6.90 (d, 2H, J=7.3 Hz), 6.51 (d, 1H, J=15.4 Hz), 6.29 (dt, 
1H, J=15.4, 7.7 Hz), 4.22 (t, 2H, J=6.0 Hz), 4.06 (s, 2H), 3.06 (t, 2H, J=6.0 Hz), 
2.41-2.46 (m, 4H), 1.89 (quint, 2H, 6.9 Hz). MS (ES+) m/e 406 (M+l). 

Z-isomer: ! HNMR (CDC1 3 ) 8 8.01 (d, 2H, J=7.7 Hz), 7.37 (d, 2H, J=8.5 Hz), 7.28 

15 (m,2H),6.95(t, 1H, J=7.7 Hz), 6.90 (d, 2H, J=7.7 Hz), 6.56 (d, 1H, J=ll.l Hz),5.72(dt, 
1H, J-ll.l, 6.8 Hz), 4.22 (t, 2H, J-6.0 Hz), 4.07 (s, 2H), 3.06 (t, 2H, J=6.0 Hz), 2.51 (m, 
2H), 2.37 (t, 2H, J=6.8 Hz), 1.85 (m, 2H). MS (ES+) m/e 406 (M+l). 
b) 2-{[(2-Phenoxyethyl)ta^^ 
oxadiazole 




A solution of 2-{[(2-phenoxyethyl)thio]methyl}-5-[4-(5-cyanopenten-l-- 
yl)phenyl]-l,3,4-oxadiazole (400 mg, 1 mmol) in methylene chloride (10 mL) was cooled 
to -78 °C and 1 M DIBAL-H in hexane (2 mL, 2 mmol) was added dropwise. The 
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mixture was stirred at -7 8 °C for 2 h, 1 N HC1 (20 mL) was added, and the mixture was 
allowed to warmed to room temperature. The mixture was extracted with methylene 
chloride (3x10 mL). The combined methylene chloride extracts were dried (MgS04>, 
concentrated, and purified by chromatography (silica gel, ethyl acetate/hexanes 1:4) to 
5 give a white solid (146 mg, 36%). 

E-isomen J H NMR (CDCfe) 8 9.81 (s, 1H), 7.96 (d, 2H, JM7.7 Hz), 7.45 (d, 2H, 
J=8.6 Hz), 7.28 (m, 2H), 6.96 (t, 1H, J=7.7 Hz), 6.90 (d, 2H, J=7.7 Hz), 6.45 (d, 1H, 
J=16.3 Hz), 6.33 (dt, 1H, J=163, 6.8 Hz), 422 (t, 2H, J=6.0 Hz), 4.06 (s, 2H), 3.06 (t, 
2H, J=6.0 Hz), 2.53 (t, 2H, J=6.0 Hz), 2.31 (dd, 2H, J=10.8, 7.7 Hz), 1.86 (quint, 2H, 7.7 

10 Hz). MS (ES+) m/e 412 (M+l). 

Z-isomer: ] H NMR (CDC1 3 ) 8 9.78 (s, 1H), 7.99 (d, 2H, J=8.5 Hz), 7.38 (d, 2H, 
J=8.6 Hz), 7.26-7.29 (m, 2H), 6.95 (t, 1H, J=7.7 Hz), 6.90 (d, 2H, J=7.7 Hz), 6.49 (d, 1H, 
JN11.1 Hz), 5.75 (dt, 1H, J-11.1, 6.8 Hz), 4.22 (t, 2H, J=6.4 Hz), 4.06 (s, 2H), 3.06 (t, 
2H, J=6.0 Hz), 2.48 (t, 2H, J=6.8 Hz), 2.39 (m, 2H), 1.81 (m, 2H). MS (ES+) m/e 412 

15 (M+l). 

c) 2-{[(2-Phenoxyethyl)thio^ 
yl]phenyl} - 1 ,3 ,4-oxadiazole 




20 To a stirred mixture of 2-{[(2-phenoxyethyl)thio]methyl}-5-[4-(6-oxohexen-l- 

yl)phenyl]-l,3,4-oxadiazole (103 mg, 0.25 mmol), 2 M dimethylamine in tetrahydrofuran 
(0.25 mL, 0.5 mmol), and acetic acid (15 mg, 0.25 mmol) in 1,2-dichloroethane (2 mL) 
was added sodium triacetoxyborohydride (106 mg, 0.5 mmol) and stirring was continued 
at room temperature for 2 h. 2N NaOH (10 mL) was added and the mixture was extracted 

2 5 with methylene chloride (3x10 mL). The combined methylene chloride extracts were 
dried (MgS04), concentrated, and purified by preparative TLC (silica gel, 10% 
methanol/methylene chloride) to give a white solid (87 mg, 80%). 
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E-isomer 'H NMR (CDC1 3 ) 8 7.95 (d, 2H, J=8.6 Hz), 7.44 (d, 2H, J=8.6 Hz), 7.28 
(m, 2H), 6.95 (t, IH, J=7.7 Hz), 6.90 (d, 2H, J=7.7 Hz), 6.43 (d, 1H, J=15.4Hz), 6.36 (dt, 
1H, J=15.4, 6.8 Hz), 4.21 (t, 2H, J=6.4 Hz), 4.05 (s, 2H), 3.06 (t, 2H, J=6.0 Hz), 2.34 (t, 
4H, J=6.8 Hz), 2.29 (s, 6H), 2.28(m, 2H), 1.50-1.59 (m, 4H). IR (KBr, cm- 1 ) 3070, 3035, 
5 2954, 2879, 2684, 1599, 1566, 1475, 1339, 1254, 1057, 921, 748. MS (ES+) m/e 438 
(M+l). Anal. Calcd for C25H31N3O2S: C, 68.62; H, 7.14; N, 9.60; S, 7.33. Found C, 
68.33; H, 721; N, 9.47; S, 7.28. 

Z-isomer: ^NMRCCDCU) 5 7.99 (d, 2H, J=7.7 Hz), 7.39 (d, 2H, J=8.6 Hz), 7.28 
(m, 2H), 6.95 (t, 1H, J=7.7 Hz), 6.90 (d, 2H, J=7.7 Hz), 6.45 (d, 1H, 1-11.1 Hz), 5.78 (dt, 
10 1H, J=ll.l, 7.7 Hz), 4.22 (t, 2H, J=6.4 Hz), 4.06 (s, 2H), 3.06 (t, 2H, J=6.4 Hz), 2.37 (m, 
2H), 2.29 (m, 2H), 2.24 (s, 6H), 1.50-1.56 (m, 4H). IR (film, cm" 1 ) 3061, 3029, 2943, 
2856, 2816, 1600, 1508, 1458, 1248, 1061, 913, 743. MS (ES+) m/e 438 (M+l). Anal. 
Calcd for C25H31N3O2S: C, 68.62; H, 7.14; N, 9.60; S, 7.33. Found C, 68.56; H, 7.20; N, 
9.81; S, 7.24. 



Preparation of 2-{[(2-Phenoxyefoyl)^ 
yl]phenyl}-l,3,4-oxadiazole 




20 a) 2-{[(2-Phenoxye%l)mio]methyl}-5-(4-bromophenyl)-l,3,4-oxadiazole 



15 



Example 130 




To a mixture of 4-bromobenzoic hydrazide (2.58 g, 12 mmol), 2-{[(2- 
phenoxyethyl)tbio]methyl} acetic acid (2.12 g, 10 mmol), and 4-(N,N- 
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dimethylainino)phrayidipheny^hosphiae (9.16 g, 30 mmol) in acetonitrile (100 mL) at 0 
°C was added triethyiamine (5.06 g, 50 mmol) in carbon tetrachloride (7.69 g, 50 mmol). 
After 1 5 min the cooling bath was removed and the mixture was stiired at room 
temperature overnight The mixture was concentrated to approximately half the original 
5 volume and partitioned between ether (150 mL) and 2 M HC1 (100 mL). The ether layer 
was washed with 2 M HC1 (4 x 30 mL), dried (MgS0 4 ), and concentrated The residue 
was triturated from methylene chloride and hexanes to give white powder (2.80 g, 72%) 

*H NMR (CDCl 3 ) 5 7.87 (d, 2H, J=8.8 Hz), 7.62 (d, 2H, J=8.8 Hz), 7.23-7.27 (m, 
2H), 6.93 (t, 1H, J=7.5 Hz), 6.87 (d, 2H, J=7.7 Hz), 4.19 (t, 2H, J=6.2 Hz), 4.04 (s, 2H), 
10 3.03 (t, 2H, J=6.2 Hz). MS (ES+) m/e 392 (M+l). 
b) 2-{[(2-Phenoxyethyl)thio]me^ 



15 mmol) were added to a solution of 2-{[(2-phenoxyethyl)thio]methyl}-5-(4-bromophenyl)- 
1,3,4-oxadiazole (782 mg, 2 mmol), 4-pentyn-l-ol (186 mg, 2.2 mmol), 
triphenylphosphine (104 mg, 0.4 mmol), and diethylamine (438 mg, 6 mmol) in 
dimethylsulfoxide (15 mL). The mixture was stirred at 90 °C for 5 h, diluted with water 
(20 mL), and extracted with ethyl acetate (3 x 15 mL). The combined ethyl acetate 

2 0 extracts were washed with water (2 x 20 mL) and brine (20 mL), dried (MgS0 4 ), and 
concentrated. The residue was purified by column chromatography (silica gel, ethyl 
acetate/hexanes 1:2) to give a yellow oil (704 mg, 89%). 

l H NMR (CDC1 3 ) 6 7.92 (d, 2H, J=8.5 Hz), 7.47 (d, 2H, J=8.5 Hz), 7.22-7.26 (m, 
2H), 6.93 (t, 1H, J=7.3 Hz), 6.87 (d, 2H, J=7.7 Hz), 4.19 (t, 2H, J=6.0 Hz), 4.03 (s, 2H), 

25 3.81 (t, 2H, J=6.2 Hz), 3.03 (t, 2H, J=6.0 Hz), 2.56 (t, 2H, >6S Hz), 1.86 (quint, 2H, 
J=6.9 Hz). MS (ES+) m/e 395 (M+l). 



oxadiazole 




Palladium (J£) acetate (30 mg, 0.13 mmol) and copper (J) iodide (30 mg, 0.16 
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c) 2-{[(2-Phenoxye%l)^ 
yl]phenyl}-l,3,4-oxadiazole 




5 To a solution of 2-{[(2-phenoxyethyty^ 

yl)phenyl]-l,3,4-oxadiazole (205 mg, 0.5 mmol) and triethylamine (250 mg, 2.5 mmol) in 
methylene chloride (5 mL) was added methanesulfonyl chloride (1 15 mg, 1 mmol). The 
mixture was stirred at room temperature overnight, diluted with methylen chloride (10 
mL), washed with 2 M NaOH (3 x 10 mL), dried (MgSO*), and concentrated to give a 
10 yellow oil (235, 100%). 

l H NMR (CDC1 3 ) 5 7.93 (d, 2H, J=8.4 Hz), 7.48 (d, 2H, J=8.4 Hz), 723-7.27 (m, 
2H), 6.93 (t, 1H, J=7.3 Hz), 6.87 (d, 2H, J=7/7 Hz), 4.40 (t, 2H, J=6.1 Hz), 4.19 (d, 2H, 
J=6.0 Hz), 4.04 (s, 2H), 3.03 (t, 2H, J-6.0 Hz), 3.02 (s, 3H), 2.61 (t, 2H, J=6.8 Hz), 2.05 
(quint, 2H, J=6.9 Hz). MS (ES+) m/e 473 (M+l). 

15 

d) 2-{[(2-Phenoxyethyl)thio]^^ 
yl]phenyl}-l,3,4-oxadiazole 




A mixture of 2-{[(2-phenoxyethyl)thio]methyl}-5-{4-[5- 
2 0 (meftylsulfonyloxy^ (220 mg, 0.5 mmol), 2 M 

dimethylamine in tetrhydrofuran (1 mL, 2 mmol), and potassium carbonate (690 mg, 5 
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mmol) in acetonitrile (5 mL) was stirred under reflux overnight. The mixture was cooled 
to room temperature and filtered The filtrate was concentrated and purified by 
preparative TLC (silica gel, 10% methanol/methylene chloride) to give a yellow oil (101 
mg, 50%). 

X K NMR (CDCb) 5 7.92 (d, 2H, J=8.4 Hz), 7.47 (d, 2H, J=8.4 Hz), 7.22-7.26 (m, 
2H), 6.93 (t, 1H, J=7.3 Hz), 6.87 (d, 2H, J=8.l Hz), 4.19 (d, 2H, 1=62 Hz), 4.03 (s, 2H), 
3.03 (t, 2H, 3=62 Hz), 2.47 (t, 2H, J=7.3 Hz), 2.41 (t, 2H, 1=7.3 Hz), 1.81 (s, 6H), 1.77 
(quint, 2H, J=7.3 Hz). IR (film, cm" 1 ) 3020, 2997, 2946, 2885, 2212, 1406, 1347, 1225, 
1 120, 1088. MS (ES+) We 422 (M+l). Anal. Calcd for C^MO^: C, 68.38; H, 6.46; 
N, 9.97; S, 7.61. Found C, 68.26; H, 6.59; N, 9.64; S, 7.69. 

Example 131 
Preparation of (4>2-{[(2-Phenoxyethyl)t^ 
(Umethylamino)pentyn-l-yl]phenyl}-l,3,4-oxadiazole 




a) (+)-3 -Benzyl-5 -hydroxy- 1 - trimethylsilyl- 1 -pentyne 




A solution of 5-(trimethylsilyl)-4-pentyn-l-ol (20 g, 128 mmol) and NjN.NVNT- 
tetramethylethylenediamine (42.5 mL, 282 mmol) in anhydrous THF (650 mL) was 
stirred under nitrogen and cooled to -30° C (dry ice/methylene chloride). n-Butyllithium 
(2.0 M in cyclohexane, 70.5 mL, 141 mmol) and t-butyllithium (1.7 M inpentanes, 82.8 
mL, 141 mmol) were sequentially added slowly, while the temperature was maintained 
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between -25° and -35° C. After complete addition, the mixture was stiired for 2 h, within 
this temperature range. The mixture was then cooled to -78° C (dry ice/acetone) and 
benzyl bromide (16 mL, 134 rnmol) in tetrahydrofiiran (400 mL) was added dropwise 
while temperature was maintained below -60° C The reaction was then allowed to warm 
5 to room temperature over 3 h. The reaction was quenched with saturated aqueous 
ammonium chloride (400 mL) and extracted with ethyl ether (2x300 mL). The organic 
material was dried (Na 2 S0 4 ), filtered and concentrated to yield 35 g of a yellow liquid. 
This was purified on silica gel (20% ethyl acetate/hexanes) to yield 23.9 g (76%) of a 
yellow liquid. 

10 *H NMR (CDCI3) 8 7.28 (m, 3H), 7.22 (d, 2H, J-7 Hz), 3.79 (dd, 2H, J=5 and 6 

Hz), 2.74-2.85 (m, 3H), 2.36 (t, 1H, J-14 Hz), 1.64-1.77 (m, ZH). MS (ES+) m/e 247 
(M-H). 

b) (-f)-3-Benzyl-5-hydroxy-l-pentyne 




A solution (40-3-benzyl-5-hydroxy^-tri^ (12.5 g, 50.8 mmol) 

in methanol (300 mL) saturated with potassium fluoride was refluxed for 1 h. The 
reaction was cooled to room temperature, diluted with brine (1 00 mL) and extracted with 
ethyl ether (3x100 mL). The organic material was washed with brine (2x50 mL), dried 
2 0 (MgS0 4 ), filtered and concentrated to yield a colorless liquid. This was purified by silica 
gel (33% ethyl acetate/hexanes) to yield 3.68 g (42%) of a colorless liquid. 

2 HNMR (CDCI3) 5 7.30 (m, 5H), 3.83 (d, 2H, J=4 Hz), 2.77-2.88 (m, 3H), 2.12 
(s, 1H), 1.78 (m, 1H), 1.66 (m, 1H), 1.53 (br s, 1H). MS (ES+) m/e 175 (M+l). 

25 c) (+)-2-{[(2-Phenoxyethyl)tWo]me%l}-5-[4<l-(3-bei^^ 
yl)phenyl]-l,3,4-oxadiazole 



WO 03/097047 



PCTYUS03/12123 



-269- 




OH 



A mixture containing 2-{[(2-phmoxyethyl)thio]methyl}-5-(4-bromophenyl>l 7 3,4- 
oxadiazole (980 mg, 2.5 mmol), triphenyl-phosphine (131 mg, 0.5 mmol) and palladium 
(IT) acetate (56 mg, 0.25 mmol) was stinred in anhydrous DMSO (10 mL) at room 
temperature under nitrogen. Solutions of (-f )-3-benzyi-5-hydroxy- 1 -pentyne (480 mg, 
2.75 mmol) in methyl sulfoxide (2 mL) and diethylamine (0.78 mL, 7.5 mmol) in methyl 
sulfoxide (5 mL) were subsequently added, followed by copper (T) iodide (5 mg, 0.025 
mmol). This mixture was heated to 90° C for 4h. The reaction was cooled to room 
temperature, quenched with water (15 mL) and extracted with methylene chloride (3x40 
mL). The organic material was washed with water (20 mL), dried (MgSCU), filtered and 
concentrated to yield 1.67 g of a brown oil. This oil was purified by silica gel (33% ethyl 
acetate-hexanes) to yield 856 mg (71%) of a colorless oil. 

*H NMR (CDC1 3 ) 5 7.94 (d, 2H, J=9 Hz), 7.44 (d, 2H, J=9 Hz), 728 (m, 7H), 6.96 
(dd, 1H, J=8 and 9 Hz), 6.89 (d, 2H, J=9 Hz), 4.21 (t, 2H, J=12 Hz), 4.06 (s, 2H), 3.89 (d, 
2H, J=*4 Hz), 3.09 (m, 1H), 3.06 (t, 2H, J=12 Hz), 2.92 (m, 2H), 1.90 (m, 1H), 1.78 (m, 
1H), 1.52 (br s, 1H). MS (ES+) m/e 485 (M+l). 

d) (+)-2-{[(2-Phenoxye%l)tMo]methyl}-5-{4-[3-benzyl^ 
dimethylamino)pentyn-l-yl]phenyl}-l,3,4-oxadiazole 



A solution of (+>2-{[(2«Phenoxyethyl)thio]methyl}-5-[4-(l-(3-bmzyl-5- 
hydroxypentyn-l-yl)phenyl]-l,3,4-oxadiazole (250 mg, 0.52 mmol), triethyiamine (0.36 
mL, 2.58 mmol) and methanesulfonyl chloride (0.08 mL, 1.04 mmol) were stirred in 
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methylene chloride (5 mL) at room temperature for 16 h. The mixture was diluted with 
methylene chloride (20 mL), extracted with 2N NaOH (20 mL), dried (MgS0 4 ), filtered 
and concentrated to yield a quantitative amount of the correspoding mesylate. 
The mesylate was combined with dimethylamine (2.0 M in THF 3 1.03 mL, 2.06 mmol) 
5 and potassium carbonate (720 mg, 5.2 mmol) in actonitrile (10 mL) and refluxed for 6 h. 
Since the reaction was not complete after 6 h., it was allowed to react at room temperature 
for an additional 16 h. After filtering the solids, the filtrate was concentrated to yield 231 
mg of a brown oil. This was purified by preparative 1LC (10% methanol/methylene 
chloride) to yield 73 mg (27%) of a colorless oil. 

10 'HNMR (CDC1 3 ) 5 7.91 (d, 2H, J-8 Hz), 7.41 (d, 2H, J-8 Hz), 7.26 (m, 7H), 6.93 

(dd, 1H, J=? and 8 Hz), 6.87 (d, 2H, J=9 Hz), 4.19 (t, 2H, J=42 Hz), 4.03 (s, 2H), 3.03 (t, 
2H, J=12 Hz), 2.93 (m, 1H), 2.85 (m, 2H), 2.47 (m, 2H), 2.21 (s, 6H), 1.74 (m, 1H), 1.65 
(m, 1H). MS (ES+) m/e 512 (M+l). IR (film, cm" 1 ) 3410, 2936, 1601, 1493, 1462, 1239, 
752,698. Anal. Calcd for C31H33N3O2S: C, 72.77; H, 6.50; N, 8.21; S, 6.27. Found C, 

15 72.45; H, 6.33; N, 8.16; S, 6.18. 

Example 132 

Preparation of (E)-(+)-2-{[(2-phenox^^^ 
dimethylamino)penten-l-yl]phenyl}-l,3,4-oxadiazole 




a) (E)-(4>2-{[(2-pheno 
yl)phenyl]-l ,3,4-oxadiazole 
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A solution containing Red-Al (65 wt% in toluene, 0.2 mL, 0.67 mmol) in 
anhydrous tetrahydrofuran (5.5 mL) was stirred in an ice-water bath under nitrogen. A 
solution of (4>2-{[(2-phmoxyethyl)thio]meffy 
5 yl)phenyI]-l,3,4-oxadiazole (0.27 g, 0.56 mmol) in anhydrous tetrahydrofuran (1 0 mL) 
was added and stirring was continued in the cooling bath until the bubbling due to 
hydrogen evolution had ceased. The bath was then removed and the reaction was 
refluxed for 2 h. Since the reaction had not completed, the mixture was again cooled in 
an ice-water bath and more Red-Al (0.1 mL, 0.33 mmol) was added. The reaction was 

1 0 refluxed for another 1 .5 h until starting material was gone. The mixture was then cooled 
in an ice-water bath and quenched with water (3 mL). The mixture was then extracted 
with ethyl acetate (2x10 mL). The combined organic material was extracted with brine 
(2x10 mL), dried (MgS04), filtered and concentrated to yield 257 mg of a yellow oil. 
This material was purified by chromatography (50% ethyl acetate/hexanes) to yield 34 mg 

15 (12%) of a white solid. This procedure was repeated twice to generate enough material to 
continue. 

*H NMR (CDC1 3 ) 5 7.92 (d, 2H, J=9 Hz), 7.38 (d, 2H, J=9 Hz), 7.25 (m, 4H), 7.16 
(m, 3H), 6.93 (dd, 1H, J=7 and 7 Hz), 6.87 (d, 2H, J=8 Hz), 6.32 (d, 1H, J=6 Hz), 6.16 
(dd, 1H, J=6 and 9 Hz), 4.18 (t, 2H, J=12 Hz), 4.03 (s, 2H), 3.68 (m, 2H), 3.03 (t, 2H, 
2 0 J=12 Hz), 2.75 (d, 2H, J=7 Hz), 2.52 (m, 1H), 1.81 (m, 1H), 1.63 (m, 1H), 1.20 (m, 1H). 
MS(ES+)m/e487(M-M). 
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b) (+)-2-{[(2-Phenoxyethyl)thio]methyl}-5-{4-[3-benzyl-5- 
(methylsulfonyIoxy)pentea-l-yl]phenyl}-l,3,4-oxadiazole 




To a solution of CB)-(+)-2-{[(2-phenoxyethyi)thio]mefliyl}-5-|;4-(3-benzyl-5- 



5 hydroxypesnten-l-yl)phenyl]-l,3,4-oxadiazole (60 mg, 0.12 mmol) and triewylamine (50 
mg, 0.5 mmol) in methylene chloride (2 mL) at 0 °C was added methanesulfonyi chloride 
(29 mg, 0.25 mmol). The resultant mixture was stirred at room temperature overnight, 
diluted with methylene chloride (20 mL), washed with 2 M HCl (5 mL) and 2 MNaOH (5 
mL), dried (MgSCk), and concentrated to give a yellow oil (61 mg, 90%). 
10 l R NMR (CDC1 3 ) S 7.93 (d, 2H, J=8.6 Hz), 7.38 (d, 2H, J=8.6 Hz), 7.20-7.31 (m, 

4H), 7.18 (t, 1H, J=7.0 Hz), 7.14 (d, 2H, 1=7.0 Hz), 6.93 (t, 1H, J=7.8 Hz), 6.87 (d, 2H, 
J=7.8 Hz), 6.35 (d, 1H, J=15.6 Hz), 6.10 (dd, 1H, J=15.6, 8.9 Hz), 4.20-4.26 (m, 2H), 
4.19 (d, 2H, J=6.2 Hz), 4.03 (s, 2H), 3.03 (t, 2H, J=6.2 Hz), 2.91 (s, 3H), 2.76 (d, 2H, 
J=6.3 Hz), 2.03 (m, 1H), 1.75 (m, 1H), 1.38 (m, 1H). MS (ES+) m/e 565 (M+l). 

15 

c) (+)-2-{[(2-Phenoxyemyl)tmo]methyl}-5-{4-[3-henzyl-5-(N^- 
dimemylamino)penten-l-yl]phenyl}-l,3,4-oxadiazole 



A mixture of (+^)-2-{[(2-phenoxye%l)thio]methyl}-5-{4-[3-benzyI-5- 
2 0 (methylsulfonyloxy)penten-l-yl]phenyl}-l,3,4-oxadiazole (61 mg, 0.1 1 mmol), 2 M 

dimemylarrrine in tetrahydrofuran (0.6 mL, 1 2 mmol), and potassium carbonate (166 mg, 
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1 2 mmol) in acetonitrile (10 mL) was stirred under reflux for 20 h and filtered. The 
filtrate was concentrated and purified by preparative TLC (silica gel, 1 0% 
methanol/methylene chloride) to give a wtrite solid (32 mg, 57%). 

1 HNMR(CDCl3) 5 7.92 (d, 2H, J^8.6 Hz), 7.38 (d, 2H, J=8.6 Hz), 7.13-7.26 (m, 
5 7H), 6.93 (t, 1H, J=7.8 Hz), 6.87 (d, 2H, J=7.8 Hz), 6.28 (d, 1H, JN16.4 Hz), 6.13 (dd, 
1H, J=16.3, 8.5 Hz), 4.18 (t, 2H, J=6.2 Hz), 4.03 (s, 2H), 3.03 (t, 2H, J=6.2 Hz), 2.74 (d, 
2H, J=7.0 Hz), 2.55 (m, 1H), 2.32 (t, 2H, J=7.8 Hz), 2.21 (s, 6H), 1.74 (m, 1H), 1.55 (m, 
1H). JR (KBr, 0^)3032, 2955, 2906, 1600, 1557, 1476, 1348, 1 179, 1 126, 747. MS 
(ES+) m/e 514 (M+l). Anal. Calcd for C31H35N3O2S: C, 72.48; H, 6.87; N, 8.18; S, 6.24. 
10 Found C, 71.91; H, 6.81; N, 8.23; S, 6.34. 

Example 133 
Preparation of2-{[(2-Phenoxyethyl)thio]me%^ 
yl]phenyl} -1 ,3,4-oxadiazole 




a) 2-{[(2-phenoxyethyl)thio]me&y^ 
oxadiazole 




A mixture containing 2-{[(2-phenoxyethyl)thio]methyl}-5-(4-bromophenyl)-13,4- 
2 0 oxadiazole (5g, 12.8 mmol), triphenyl-phosphine (0.67 g, 2.56 mmol) and palladium (H) 
acetate (287 mg, 1.28 mmol) was stirred in anhydrous dimethylsulfoxide (50 mL) at room 
temperature under nitrogen. Solutions of 3-butyn-l-ol (1.07 mL, 14.1 mmol) in 
dimethylsulfoxide (10 mL) and diethylamine (4 mL, 38.4 mmol) in dimethylsulfoxide (10 
mL) were subsequently added, followed by copper (Q iodide (25 mg, 0.128 mmol). This 
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mixture was heated to 90° C for 3 h. The reaction was cooled to room temperature, 
quenched with water (75 mL) and extracted with ethyl acetate (3x100 mL). The organic 
material was washed with brine (3x50 mL), dried (MgS0 4 ), filtered and concentrated to 
yield 5.92 g of a brown oil. This oil was purified by silica gel (50% ethyl 
5 acetate/hexanes) to yield 1.91 g (39%) of a colorless oil. 

! H NMR (CDC1 3 ) 5 7.94 (d, 2H, J=8 Hz), 7.50 (d, 2H, J=8 Hz), 7.28 (m, 2H), 6.93 
(dd, 1H, J=7 and 8 Hz), 6.87 (d, 2H, J-8 Hz), 4,19 (t, 2H, J=12 Hz), 4.03 (s, 2H), 3.83 
(dd, 2H, 1=6 and 12 Hz), 3.09 (m, 1H), 3.04 (t, 2H, J=12 Hz), 2.71 (t, 2H, J=12 Hz), 1 .76 
(t, 1H, J=12 Hz). MS (ES+) m/e 381 (M+l). 

10 

b) (E)-2- {[(2-phenoxye1hyl)thio]me1hyi}-5-[4-(4-hydroxybuten4 -yl)phenyl]-l,3,4- 
oxadiazole 




A solution containing Red-Al (0.73 mL, 2.4 nunol) in anhydrous tetrahydrofuran 
15 (12 mL) was stirred in an ice-water bath under nitrogen. A solution of 2- {[(2- 

phenoxyethyl)tMo]methyl}-54 (0.76 g, 

2.0 mmol) in anhydrous tetrahydrofuran (10 mL) was added and stirring was continued in 
the cooling bath until the bubbling due to hydrogen evolution had ceased. The bath was 
then removed and the reaction was refluxed for 1 h. Even though some of the alkyne 
2 0 starting material was present, the reaction was stopped here because TLC indicated that 
the product was decomposing. The mixture was then cooled in an ice-water bath and 
quenched with water (5 mL). The mixture was diluted with more water (10 mL) and then 
extracted with ethyl acetate (3x30 mL). The combined organic material was extracted 
with brine (2x20 mL), dried (MgS04), filtered and concentrated to yield 890 mg of a 
2 5 yellow oil which contained products and the alkyne starting material. This material was 
purified by preparative TLC (50% ethyl acetate/hexanes) to yield 128 mg (22%, based on 
converted starting material) of a white solid and 187 mg of alkyne starting material. 

*H NMR (CDCI3) 5 7.94 (d, 2H, J=8 Hz), 7.45 (d, 2H, J=8 Hz), 7.25 (m, 4H), 7.25 
(m, 2H), 6.94 (dd, 1H, J=7 and 8 Hz), 6.87 (d, 2H, J=8 Hz), 6.52 (d, 1H, J=15 Hz), 6.36 
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(m, 1H), 4.18 (t, 2H, J=12 Hz), 4.03 (s, 2H), 3.78 (m, 2H), 3.03 (t, 2H, J=12 Hz), 2.75 (d, 
2H, J=7 Hz), 2.52 (m, 2H), 1.43 (m, 1H). MS (ES+) m/e 383 (M+l). 



c) (E)-2-{[(2-Phenoxyethyl)tfaio]me%l}-5-{4-[4-(metiiylsulfonyloxy)buten-l- 
yl]plienyl}-l,3,4-oxadiazole 




To a solution of (E)-2-{[(2-phenoxyethyl)thio]methyl)-5-[4-(4-hydroxybuten-l- 
yl)phenyl]-l,3,4-oxadiazole (120 mg, 0.31 mmol) and triethylamine (121 mg, 1.2 mmol) 
in methylen chloride (3 mL) at 0 °C was added methanesulfonyl chloride (69 mg, 0.6 

10 mmol). The resultant mixture was stirred at room temperature overnight, diluted with 
methylene chloride (20 mL), washed with 2 M HC1 (5 mL) and 2 M NaOH (5 mL), dried 
(MgSQt), and concentrated to give yellow oil (138 mg, 97%). 

5 H NMR (CDC1 3 ) 5 7.95 (d, 2H, J=8.6 Hz), 7.44 (d, 2H, J=8.6 Hz), 7.22-7.27 (m, 
2H), 6.93 (t, 1H, J=7.8 Hz), 6.87 (d, 2H, J=7.8 Hz), 6.54 (d, 1H, J=16.4 Hz), 6.28 (dt, 1H, 

15 J=16.4, 7.0 Hz), 4.34 (t, 2H, 3=62 Hz), 4.19 (t, 2H, J=6.2 Hz), 4.03 (s, 2H), 3.04 (t, 2H, 
J=6.2 Hz), 3.01 (s, 3H), 2.68 (m, 2H). MS (ES+) m/e 461 (M+l). 



d) (E>2-{[(2-Phenoxyethyl)thio]memtf 
yl]phenyi}-l,3,4-oxadiazole 



20 




A mixture of (E)-2-{[(2-Phenoxyethyl)thio]methyl}-5-{4-[4- 
(methylsulfonyloxy)buten-l-yl]phenyl}-l^,4-oxadiazole (120 mg, 0.29 mmol), 2 M 
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dimethylamine in tetrahydrofiiran (1 .5 mL, 3 mmol), and potassium carbonate (400 mg, 
2.9 mmol) in acetonitrile (15 mL) was stirred under reflux for 20 h and filtered. The 
filtrate was concentrated and purified by preparative TLC (silica gel, 10% 
methanol/methylene chloride) to give a white solid (111 mg, 93%). 
l H NMR (CDC1 3 ) 6 7.92 (d, 2H, J=7.8 Hz), 7.43 (d, 2H, J=8.6 Hz), 7.22-7.27 (m, 2H), 
6.93 (t, 1H, J=7.4 Hz), 6.87 (d, 2H 5 J=^7.6 Hz), 6.46 (d, 1H, J=15.6 Hz), 6.35 (dt, 1H, 
J=15.6, 6.2 Hz), 4.19 (t, 2H, J-6.2 Hz), 4.03 (s, 2H), 3.03 (t, 2H, 1-6.2 Hz), 2.40-2.49 (m, 
4H), 2.28 (s, 6H). IR (KBr, cm 1 ) 3032, 2960, 2931, 2880, 1589, 1553, 1499, 1239, 1094, 
1042, 746. MS (ES+) m/e 410 (M+l). Anal. Calcd for C23H27N3O2S: C, 67.45; H, 6.65; 
N, 10.26; S, 7.83. Found C, 67.32; H, 6.68; N, 10.50; S, 7.88. 

Example 134 
Preparation of (E)-2-{[(2-Phenoxyethy0 
1,3,4-oxadiazole 




a) I4ert-Butoxycarbonylaziridine. 




A solution containing ethanolamine (6 g, 98,2 mmol) and di~tert-butyl dicarbonate 
(23,6 g, 108 mmol) in isopropyl alcohol (40 mL) and dioxane (80 mL) was stirred at room 
temperature for 3 hr. The mixture was concentrated and dried under vacuum overnight. 
This material was then combined with p-toluenesulfonyl chloride (22.5 g, 117.8 mmol) 
and powdered KOH (22.0 g, 392.8 mmol) in ethyl ether (800 mL). The mixture was 
refluxed for 1.5 days, but only 50% was converted. More KOH (11 g, 146 mmol) was 
added, the heat was removed and the reaction stirred 2 days at room temperature. The 
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mixture was poured over ice-water (600 mL) and the organic material was separated. The 
aqueous layer was extracted with ethyl ether (200 mL) and the combined organic extracts 
were dried (MgSO-O, filtered and concentrated at 1 atm to remove most of the ether. The 
flask was left open in the hood overnight to allow complete evaporation of ether to yield 
14 g (99%) of a colorless oil. 

1 HNMR(CDC1 3 )52.11 (s,4H), 1.43 (s, 9H). 

b) Methyl 4-{3-[(tert-butoxycarbonyl)amino]propen-l-yl}benzoate 



A solution containing methyl 4-formylbenzoate (2.7 g, 16.45 mmol), l-(tert- 
butoxycarbonyl)aziridine (7.07 g, 49.4 mmol), and triphenylphosphine (12.9 g, 49.4 
mmol) in isopropyl alcohol (150 mL) was refluxed for 3L The reaction was concentrated 
to yield 4.63 g of a colorless oil which contained an approximately 1 :3 ratio of Z-olefin 
(top spot on TLC) to E-olefin (bottom spot). This material was purified on silica gel 
(20% ethyl acetate/hexanes) to yield 1.24 g (26%) of a white solid (E-isomer). Another 
2.2 g (46%) of E/Z mixture was isolated, too. 

E-isomer; l H NMR (CDC1 3 ) 8 7.95 (d, 2H, J=8 Hz), 7.38 (d, 2H, J=8 Hz), 6.51 (d, 
1H, J=16 Hz), 6.29 (m, 1H), 4.68 (br s, 1H), 3.91 (m, 2H), 3.88 (s, 3H), L44 (s, 9H). MS 
(ES+)m/e292(M+l). 

c) 4-{3-[(tert-butoxycaibonyl)amino]propen-l-yl}benzoic acid, (E> and (Z)-isomers 



O 

To a solution of methyl 4-{3-[(tert-butoxycarbonyl)amino]propen-l-yl}benzoate 
(1.46 g, 5 mmol) in 1,4-dioxane (25 mL) was added 2 M NaOH (25 mL, 50 mmol) and 
the reaction was stirred at room temperature for 3 h. Ice (30 g) was added and the mixture 





O 
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was acidified with 2 M HC1 (26 mL) and extracted with methylene chloride (3x30 mL). 
The combined methylene chloride extracts were washed with water (2 x 50 mL), dried 
(MgS0 4 ), and concentrated to give a white solid (1 .20 g, 86%), 

E-isomen l H NMR (CDC1 3 ) 8 7.96 (d, 2H, J=8.6 Hz), 7.52 (d, 2H, J=8.8 Hz), 6.59 
5 (d, 1H, J=15.6 Hz), 6.43 (dt, 1H, J=15.6, 5.5 Hz), 6.19 (br s, 1H), 3.87 (m, 2H), 1.41 (s, 
9H). MS (ES~) m/e 276 (M-l). 

Z-isomer: l H NMR (CDC1 3 ) 5 8.04 (d, 2H, J=7.8 Hz), 7.29 (d, 2H, J=8.6 Hz), 6.55 
(d, 1H, J-11.7 Hz), 5.77 (dt, 1H, J=ll.7, 6.0 Hz), 4.64 (br s, 1H), 4.03 (m, 2H), 1.43 (s, 
9H). MS (ES-) m/e 276 (M-l). 

10 

d) 2-{[(2-Phenoxyethyl)t^ 
yl]phenyl}-l,3,4-oxadiazole, (E)- and (Z)-isomers 




To a stirred mixture of 4-{3-[(tert-butoxycaibonyl)amino]propen-l-yl}benzoic 
15 acid (LI 1 g, 4minol), 2-(2-phenoxyethyI)tWoacetic hydiazide hydrochloride (1.16 g, 4.4 
mmol), andp-(N ? N-dimethylamino)phenyldiphenylphosphine (3.66 g, 12 mmol) in 
acetonitrile (40 mL) at 0 °C was added a solution of trietfcylamine (2.43 g, 24 mmol) in 
carbon tetrachloride (3.08 g, 20 mmol). After 10 min the cooling bath was removed and 
stirring was continued at room temperature overnight. The mixture was concentrated to 
2 0 approximately half the original volume and partitioned between ether (100 mL) and 2 M 
HC1 (100 mL). The ether layer was washed with 2 M HC1 (4 x 50 mL) and water (50 
mL), dired (MgSO/O and concentrated. The residue was purified by column 
chromatography (silica gel, ethyl acetate/hexanes 1 :2) to give a colorless oil (1 .23 g, 
66%). 

2 5 E^isomer: l H NMR (CDC1 3 ) 5 7.95 (d, 2H, J=8.6 Hz), 7.44 (d, 2H, J=7.9 Hz), 

7.22-7.26 (ra, 2H), 6.92 (t, 1H, J-7.8 Hz), 6.87 (d, 2H, J=7.8 Hz), 6.52 (d, 1H, J=16.4 



WO 03/097047 



PCT/US03/12123 



-279- 

Hz), 6.31 (dt, 1H, J=16.6, 6.3 Hz), 4.67 (br s, 1H), 4.19 (t, 2H, J=6.2 Hz), 4.03 (s, 2H), 
3.93 (m, 2H), 3.03 (t, 2H, J=6.2 Hz), 1.45 (s, 9H). MS (ES+) m/e 468 (M+l). 

Z-isomer: ^NMR (CDC1 3 ) 8 7.98 (d, 2H, J=8.6 Hz), 7.32 (d, 2H, J=8.5 Hz), 
123-721 (m, 2H), 6.93 (t, 1H, J=7.8 Hz), 6.86 (d, 2H, J=7.8 Hz), 6.54 (d, 1H, J=11.7 
5 Hz), 5.76 (dt, 1H, J=11.7, 6.3 Hz), 4.62 (br s, 1H), 4.18 (t, 2H, J=6.2 Hz), 4.06 (m, 2H), 
4.04 (s, 2H), 3.04 (t, 2H, J=6.2 Hz), 1.43 (s, 9H). MS (ES+) m/e 468 (M+l). 

e) 2-{[(2-Phenoxyethyl)tMo]m^ 
oxadiazole, (E)- and (Z)-isomers 




Trifluoioacetic acid (2 mL) was added slowly to a solution of 2-{[(2- 
phenoxyethyl)tbio]methyl} -5- {4-[3-((tert-butoxycarbonyl)amino)propen-l -yl]phenyl} - 
1,3,4-oxadiazole (467 mg, 1 mmol) in methylene chloride (8 mL). The mixture was 
stirred at room temperature for 1 h and concentrated The residue was partitioned 

15 between 2 M NaOH (10 mL) and methylene chloride (20 mL), and the aqueous layer was 
extracted with methylene chloride (15 mL). The combined methylene chloride extracts 
were dried (MgS04) and concentrated. The residue was triturated from methylene and 
hexanes to give a white powder (323 mg, 88%). 

E-isomen X H MMR (CDClj) 5 135 (d, 2H, J=8.6 Hz), 7.46 (d, 2H, J=8.6 Hz), 

20 7.23-7.26 (m, 2H), 6.93 (t, 1H, 1=7.1 Hz), 6.87 (d, 2H, J=7.8 Hz), 6.54 (d, 1H, J=16.3 
Hz), 6.44 (dt, 1H, J=15.6, 5.5 Hz), 4.19 (t, 2H, J=62 Hz), 4.03 (s, 2H), 3.51 (d, 2H, J=5.5 
Hz), 3.04. (t, 2H, J=6.2 Hz). IR (KBr, cm" 1 ) 3430, 3029, 2952, 2945, 2858, 1600, 1563, 
1504, 1461, 1244, 1175, 752. MS (ES+) m/e 368 (M+l). Anal. Calcd for CajHuNjCfeS: 
C, 65.37; H, 5.76; N, 11.43; S, 8.73. Found C, 65.58; H, 6.01; N, 11.20; S, 8.61. 

25 Z-isomen X U NMR (CDCI3) 6 7.97 (d, 2H, J=8.6 Hz), 7.32 (d, 2H, J=8.7 Hz), 

7.22-7.27 (m, 2H), 6.93 (t, 1H, J=7.8 Hz), 6.87 (d, 2H, J=7.8 Hz), 6.47 (d, 1H, J=11.7 
Hz), 5.84 (dt, IH, J=11.7, 5.8 Hz), 4.19 (t, 2H, J=6^ Hz), 4.04 (s, 2H), 3.60 (d, 2H, J=6.2 
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Hz), 3.04 (t, 2H, J=6.3 Hz). IR (KBr, cm" 1 ) 3430, 3031, 2950, 2945, 2841, 1599, 1550, 
1486, 1410, 1235, 1147, 755. MS (ES+) m/e 368 (M+l). Anal. Calcd for C20H21N3O2S: 
C, 65.37; H, 5.76; N, 11.43; S, 8.73. Found C, 64.97; H, 5.94; N, 11.26; S, 8.83. 

Example 135 

5 Preparation of 2-{[(2-Phenoxyethyl)thio]me%l}-5-{4-[3-(N^-6^e1hylannno)propen-l- 
yl]phenyl}-l,3,4-oxadiazole, (E)- and (Z)-isomers 




A mixture of 2-{[(2-Phenoxyemyl)tmo]memyl}-5-[4-(3-aminopropen-l- 
yl)phenyl]-l,3,4-oxadiazole (229 mg, 0.62 mmol) andparafomaldehyde (187 mg, 6.2 

1 0 mmol) in methanol (6 mL) was stirred under reflux for 3 h and then cooled to room 

temperature. Sodium cyanoborohydride (1 17 mg, 1 .86 mmol) was added in three portions 
and the resultant mixture was stirred at room temperature for 2 h. The reaction was 
quenched by addition of water (0.5 mL) and most of the methanol was evaporated. The 
residue was diluted with saturated sodium bicarbonate (10 mL) and extracted with 

1 5 methylene chloride (3x10 mL). The combined methylene chloride extracts were dried 
(MgS04) and concentrated. The residue was purified by preparative TLC (silica gel, 10% 
methanol/methylene chloride) to give a pale yellow solid (176 mg, 72%). 

E-isomer. *HNMR (CDCI3) 8 7.95 (d, 2H, J=8.6 Hz), 7.46 (d, 2H, J=8.6 Hz), 
7.22-7.27 (m, 2H), 6.93 (t, 1H, J=7.8 Hz), 6.87 (d, 2H, J=7.8 Hz), 6.54 (d, 1H, J=15.6 

2 0 Hz), 6.38 (dt, 1H, J-16.4, 6.3 Hz), 4.19 (t, 2H, J=6J2 Hz), 4.03 (s, 2H), 3.1 1 (d, 2H, J=6.3 
Hz), 3.04 (t, 2H, J=6.2 Hz), 2.28 (s, 6H). IR (film, cm" 1 ) 3030, 2952, 2928, 2884, 1598, 
1552, 1481, 1293, 1065, 739. MS (ES+) m/e 396 (M+l). Anal. Calcd for C22H25N3O2S: 
C, 66.81; H, 6.37; N, 10.62; S, 8.11. Found C, 67.05; H, 6.28; N, 10.79; S, 8.04. 

Z-isomer: l H NMR (CDCI3) S 7.98 (d, 2H, J=7.8 Hz), 7.35 (d, 2H, J=7.8 Hz), 

25 7.23-727 (m, 2H), 6.93 (t, 1H, J=7.4 Hz), 6.87 (d, 2H, J=7.8 Hz), 6.58 (d, 1H, J=11.7 
Hz), 5.90 (dt, 1H, J=12.5, 6.2 Hz), 4.18 (t, 2H, J=6.2 Hz), 4.04 (s, 2H), 3.20 (d, 2H, J=62 
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Hz), 3.04 (t, 2H, S=62 Hz), 2.25 (s, 6H). IR (film, cm" 1 ) 3031, 2980, 2963, 1600, 1552, 
1481, 1295, 1055, 983, 750. MS (ES+) m/e 396 (M+l). Anal. Calcd for C22H25N3O2S: C, 
66.81; H, 6.37; N, 10.62; S, 8.11. Found C, 67.37; H, 6.50; N, 10.43; S, 8.03. 

5 Example 136 

Preparation of (E>2-{[(2-phenoxyethyl)thio 
yl)phenyl]- 1 ,3 ,4-oxadiazole 




A suspension containing (E)-2-{[(2-phenoxyethyl)thio]methyl}-5-[4-(3- 
10 armnopropen-l-yl)phenyl]-l,3,4-oxadiazole (135 mg, 0.367 mmol) and 1,4-butanedial 
bisulfite adduct (121 mg, 0.367 nunol) was stirred in methanol (4 mL). Sodium 
cyanoborohydride (46.1 mg, 0.734 mmol) was added and the reaction stirred for 72 h. 
The reaction was quenched with 2N aqueous NaOH (2 mL), extracted with methylene 
chloride (3x5 mL), dried (MgS(>4) and filtered to yield 147 mg of a yellow oil. This 
15 material was purified by preparative TLC (10% methanol/methylene chloride) to yield 55 
mg (36%) of a yellow solid. 

! HNMR (CDCI3) 5 7.95 (d, 2H, J=8 Hz), 7.46 (d, 2H, J=8 Hz), 7.24 (m, 2H), 6.93 
(dd, 1H, J=7 and 8 Hz), 6.87 (d, 2H, J=8 Hz), 6.57 (d, 1H, J=16 Hz), 6.45 (dd, 1H, J=7 
and 16 Hz), 4.18 (t, 2H, J-12 Hz), 4.03 (s, 2H), 3.3 1 (d, 2H, J=6 Hz), 3.03 (t, 2H, J=12 
20 Hz), 2.60 (m, 4H), 1.81 (m, 4H). IR (film, cm' 1 ) 3428, 2952, 2930, 2787, 1596, 1493, 
1241, 755. MS (ES+) m/e 422 (M+l). Anal. Calcd for C24H27N3O2S: C, 68.38; H, 6.46; 
N, 9.97; S, 7.61. Found C, 68.52; H, 638; N, 9.89; S, 7.70. 



Example 137 

25 Preparation of 2-{[(2-phenoxyethyl)ainino]methyl}-5-{4-[(4-(N^N- 
dimethylainino)butanoyl)amino]phenyl} -1 ,3 ,4-oxadiazole 
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a) 2-(2-Nitrobenzensulfonaiiiido)ethyl phenyl ether 




O O 



To a stirred mixture of 2-phenoxyethylamine (3.29 g, 24 mmol) and potassium 
5 bicarbonate (10 g, 100 mmol) in methylene chloride (200 mL) was added 2- 

nitrobenzenesulfonyl chloride (4.43 g, 20 mmol) in several portions. The resultant 
mixture was stirred at room temperature overnight and filtered. The filtrate was washed 
with 2 M HC1 (3 x 30 mL), dried (MgS0 4 )> and concentrated. The residue was triturated 
from methylene chloride/hexanes to give a white solid (5.7 g, 88%). 
10 ^NMR^CDCla) 5 8.13 (d, 1H, J=7.7 Hz), 7.80 (d, 1H, J=7.7 Hz), 7.63-7.71 (m, 

ZH), 7.18-7.24 (m, 2H), 6.92 (t, 1H 5 J=7.3 Hz), 6.71 (d, 2H, J=8.0 Hz), 5.90 (br t, 1H, 
J=5.5 Hz), 4.0 (t, 2H, J=5.1 Hz), 3.52 (t, 2H, 5.5 Hz). MS (ES+) m/e 323 (M+l). 

b) N-[(Methoxycarbonyl)me%l]-^ 




To a stirred mixture of 2-(2-nitrobenzensulfonamido)ethyl phenyl ether (1.61 g, 5 
mmol) and potassoum carbonate (6.91 g, 50 mmol) in tetrahydrofiiran (50 mL) was added 
sodium iodide (300 mg, 2 mmol) and methyl bromoacetate (1.53 g, 10 mmol) and stirring 
was continued at room temperature overnight. The mixture was diluted with ethyl acetate 
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(25 mL) 3 washed with water (2 x 30 mL) and brine (25 mL), dried (MgS0 4 ), and 
concentrated to give yellow oil (1.99 g, 100%). 

*H NMR (CDC1 3 ) 8 8.08 (d, 1H, J=8.8 Hz), 7.60-7.68 (m, 3H), 7.24 (m, 2H), 6.93 
(t, 1H, J=7.3 Hz), 6.77 (d, 2H, 1=8.8 Hz), 4.37 (s, 2H), 4.15 (t, 2H, J=4.8 Hz), 3.80 (t, 2H, 
5 J=4.8 Hz), 3.56 (s, 3H). MS (ES+) m/e 395 (M+l). 

c) 2-[N-(2-phenoxyethyl>2-nitrobenzenesuIonamido]acetic hydrazide 




A mixture of methyl N-[(mefcoxycarbonyl)methyl]-N-(2-phenoxyethjd)-2- 
10 nitrobenzenesulfonamide (1.97 g, 5 mmol) and hydrazine monohydrate (2.5 g, 50 mmol) 
in ethanol was stirred at room temperature overnight and concentrated. Excess hydrazine 
was also removed under vacuum. The residue was taken up in ethyl acetate (75 mL) and 
washed with water (2 x 50 mL), dried (MgS0 4 ), and concentrated to give a yellow oil 
(1.73 g, 88%). 

15 l H NMR (CDCI3) 8 8.06 (4 1H, J-7.7 Hz), 7.65-7.74 (m, 3H), 723-7.27 (m, 

2H), 6.95 (t, 1H, J=7.3 Hz), 6.80 (d, 2H, J-8.4 Hz), 4.15 (t, 2H, J=5.0 Hz), 4.12 (s, 2H), 
3.81 (t, 2H, J=5.0 Hz), 3.56 (s, 3H). MS (ES+) m/e 395 (M+l). 

d) 2-{[N-(2-mtrobenzenesulfonyl^ 
2 0 butoxycaibonyl)amino]phenyl} - 1 ,3,4-oxadiazole 
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To a stirred mixture of 2-|N-(2-phenoxyethyl)-2-nitrobenzenesalonainido]acetic 
hydrazide (1.58 g, 4 mmol), 4-(tert-butyloxycarbonyl)bezoic acid (1.19 g, 5 mmol), and 4- 
(N,N-dmiethylatmno)phenyldiphenylphosphiae (4.58 g, 15 mmol) in acetonitrile (50 
mmol), at 0 °C, was added a solution of triethylamine (2.56 g, 25 mmol) in carbon 
5 tetrachloride (3.85 g, 25 mmol). After 10 min the cooling bath was removed and stirring 
was continued at room temperature overnight. The resultant mixture was concentrated to 
approximately half the original volume and partitioned between ether (150 mL) and 2 M 
HC1 (100 mL). The organic layer was washed with 2 M HC1 (3 x 150 mL) and 2 M 
NaOH (3 x 50 mL), dried (MgS0 4 ), and concentrated to give a brown oil (1.81 g, 76%). 
10 fcNMR (CDC1 3 ) 5 8.04 (d, 1H, J=8.8 Hz), 7.77 (d, 2H, J=8.8 Hz), 7.43-7.67 (m, 

5H), 7.19 (t, 2H, 1=8.0 Hz), 6.90 (t, 1H, J=^7.3 Hz), 6.71 (d, 2H, J=7.7 Hz), 5.04 (s, 2H), 
4.19 (t, 2H, J=5.1 Hz), 3.90 (t, 2H, J=5.1 Hz), 1.51 (s, 9H). MS (ES+) m/e 596 (M+l). 

e) 2-{[N-(2-mtrobenzenesulfonyl)-(2-phenoxyemyl)ainino]methyl}-5-(4- 
15 aminophenyl)-l,3,4-oxadiazole 
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Trifluoroacetic acid (2.5 mL) was added to a solution of 2-{\N-{2' 
mtrobenzenesulfonyiH -5 - {4-[(tert- 

butoxycarbonyi)amino]phenyl^ (1.19 g, 2 mmol) in methylene chloride 

(7.5 Ml). The mixture was stirred at room temperature for 3 h and concentrated. The 
5 residue was dissolved in methylene chloride (15 mL) and washed with 2 M NaOH (15 
mL), dired (MgS04), and concentrated. The residue was purified by column 
chromatography (silica gel, ethyl acetate/hex anes) to give a pale yellow oil (400 mg, 
40%). 

*H NMR (CDC1 3 ) 5 8.09 (d, 1H, J=7.4 Hz), 7.57-7.66 (m, 5H), 7.22 (m, 2H), 6.90 
10 (t, 1H, J-7.3 Hz), 6.71 (d, 2H, J=8.0 Hz), 6.65 (d, 2H, J=8.8 Hz), 5.01 (s, 2H), 4.18 (t, 
2H, J=5.0 Hz), 3-90 (t, 2H, J=5.0 Hz). MS (ES+) m/e 496 (M+l). 

f) 2^{|^-(2-rdtrobenzenesulfonyl>(2-phenoxyethyl)amm 
dime1hylainino)butanoyl)amino]phenyi} - 1,3,4-oxadiazole 




To a stirred mixture of 2-{[N-(2-nitrobenzenesulfonyl)-(2- 
phenoxyethyl)amino]methyl}-5-(4-aminophenyl)-l,3,4-oxadiazole (248 mg, 0.5 mmol), 
4-(N^-dime1hylamino)biitanoic acid hydrochloride (168 mg, 1 mmol), and 1- 
hydroxybenzotriazole (135 mg, 1 mmol) in N^N-dimethylformamide (5 mL) was added 

2 0 diisopropylcarbodiimide (126 mg, 1 mmol) and stirring was continued at room 

temperature overnight The mixture was diluted with ethyl acetate (25 mL), washed with 
2 M NaOH (3 x 10 mL), water (2x10 mL), and brine (10 mL), dried (MgS0 4 ), and 
concentrated. The residue was purified by chromatography (silica gel, 20% 
methanol/methylene chloride) to give a pale yellow oil (228 mg, 75%). 

25 *H NMR (CDCI3) 5 10.68 (s, 1H), 8.10 (d, 1H, J=9.1 Hz), 7.77 (d, 2H, J=8.8 Hz), 

7.58-7.65 (m, 5H), 7.19 (m, 2H), 6.90 (t, 1H, J=7.3 Hz), 6.71 (d, 2H, J=7.7 Hz), 5.04 (s, 
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2H), 4.19 (t, 2H, JM.9 Hz), 3.90 (t, 2H, J=4.9 Hz), 2.49-2.56 (m, 4H), 2.36 (s, 6H), 1.86 
(m, 2H). MS (E3+) m/e 609 (M+l). 

g) 2-{[(2-phenoxyethyl)ajnMno]methyl} -5- {4-[(4-(N,N- 
5 dimethylamino)butanoyl)aminofr^ 



A mixture of 2-{jN-(2-nitrobenzenesulfonyl)-(2-phenoxyethyl)ai^ 
{4-[(4-(N,N-dime^ (152 mg, 0.25 

1 o mmol) and potassium carbonate (1 04 mg, 0.75 mmol) in N,N-dimethyIformamide (1 .5 
mL) was stirred at room temperature and benzenethiol (33 mg, 0.3 mmol) was added. 
Stirring was continued for 3 h and the mixture was diluted with water (5 mL) and 
extracted with ethyl acetate (8 mL). The ethyl acetate extract was loaded to a cation 
exchange column (Bio-Rad 50W-x2 resin) and eluted with methanol. The basic material 

1 5 was recovered by flushing the column with 2 M ammonia in methanol and further 

purified by preparative TLC (silica gel, 10% methanol/methylene chloride) to give a pale 
yellow oil (71 mg, 67%). 

*H NMR (CDC1 3 ) 8 10.59 (s, 1H), 7.95 (d, 1H, J=8.8 Hz), 7.65 (d, 2H, J=8.8 Hz), 
1.22-126 (m, 2H), 6.92 (t, 1H, J=7.3 Hz), 6.87 (d, 2H, J-8.1 Hz), 4.16 (s, 2H), 4.08 (t, 

20 2H, J=5.0 Hz), 3.11 (t, 2H, J-5.0 Hz), 2.49-2.56 (m, 4H), 2.36 (s, 6H), 1.88 (m, 2H). IR 
(film, cm" 1 ) 3483, 3340, 2948, 2925, 1661, 1605, 1500, 1428, 1182, 1067, 1027, 756. MS 
(ES+) m/e 424 (M+l). Anal. Calcd for C23H29N5O3: C, 65.23; H, 6.90; N, 16.54. Found 
C, 65.01; H, 6.96; N, 16.77. 

25 Example 137 




H 
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Preparation of 2-{[(2i>henoxyethyl)^ 
propanediamino^ethyljphenjil-l^^oxadiazole 




a) 2-[4-(hydroxycarbonyl)phenyI]-l ,3-dioxolane 




HO 



Aluminum oxide (Brockmann I, basic, 150 mesh, 34 g, 0.33 mol) was added to a 
solution of 4-carboxybenzaldehyde (20 g, 0.13 mol) and ethylene glycol (83 g, L3 mol) in 
toluene (700 mL). The resulting suspension was refluxed for 24 h. After cooling, the 
solids were filtered and washed with ethyl acetate (300 mL). The filtrate was extracted 
with water (10x100 mL), dried (MgS0 4 ), filtered and concentrated to yield 15.9 g (61%) 
of a white solid that required no further purification. 

'HNMR (CDC1 3 ) 5 8.09 (d, 2H, J=8 Hz), 7.57 (d, 2H, J=8 Hz), 5.86 (s, 1H), 4.07 
(m, 4H). MS (ES-) m/e 193 (M-l). 

b) 2-{[(2-Phenoxyethyl)thio]me^ 
oxadiazole 




A suspension containing 2-[4-(hydroxycarbonyl)phenyl]-l,3-dioxolane (6.55 g, 
33.7 mmol), 2-[(2-phenoxyethyI)thio]acetic acid hydrazide, hydrochloride salt (10.63 g. 
40.4 mmol) and 4-(dime%lammo)phenyldiphenylphosphine (30.9 g, 10L1 mmol) was 
cooled in an ice/water bath. Triethylamine (28.2 mL, 202.3 mmol) and carbon 
tetrachloride (16.3 mL, 168.6 mmol) were combined and added dropwise over 5 mm. 
The reaction stirred in the bath for 10 mm, then stirred at room temperature for 16 h. The 
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solution was concentrated to about 10% of its original volume and diluted with ethyl ether 
(300 mL) and 2 N HC1 (200 mL). The organic phase was further extracted with 2 N HC1 
(6x100 mL), dried (MgS0 4 ), filtered and concentrated to yield 8 g (62%) of a yellow solid 
that was not further purified. 
5 *H NMR (CDC1 3 ) 8 8.03 (d, 2H, J=7 Hz), 7.59 (d, 2H, J=7 Hz), 7.24 (m, 2H), 6.88 

(m, 3H), 5.85 (s, 1H), 4.20 (m, 2H), 4.12 (m, 2H), 4.07 (m, 2H), 4.04 (m, 2H), 3.04 (m, 
2H). MS (ES+) m/e 385 (M+l). 

c) 2- {[(2-Phenoxyethyl)thio]methyl> -5-(4-formylphenyl)-l 3 3,4-oxadiazole 




A solution 2-{[(2-phenoxyethyl)tlrio]me^ 
1,3,4-oxadiazole (8.0 g, 20.8 tnmol) and pyridinium p-toluenesulfonate (1 .0 g, 4.0 mmol) 
and water (5 mL) in acetone (200 mL) was refluxed for 6 h, cooled and concentrated. The 
residue was diluted with ethyl acetate (250 mL) and washed with saturated aqueous 
1 5 sodium bicarbonate (3x60 mL), dried (MgS0 4 ), filtered and concentrated. This residue 
was purified over silica gel (25% ethyl acetate/hexanes) to yield 2.22 g (31%) of a white 
solid. 

*H NMR (CDC1 3 ) 5 10.08 (s, 1H), 8.18 (d, 2H, J=7 Hz), 7.99 (d, 2H, J=7 Hz), 
7.26 (m, 2H), 6.93 (m, 1H), 6.87 (d, 2H, J=8 Hz), 4.20 (t, 2H, J=ll Hz), 4.07 (s, 2H), 
20 3.05 (t, 2H, J-ll Hz). MS (ES+) m/e 341 (M+l). 

d) 2-{[(2-Phenoxyethyl)thio]m^ 
propanediamino)methyl]phenyl}-l,3,4-oxadiazole 




25 A solution of 2-{[(2-phenoxye<hyl)to^ 

oxadiazole (200 mg, 0.59 mmol), 3-(N,N-dimethylamino)propylamine (0.08 mL, 0.64 
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mmol) and glacial acetic acid (0.03 mL, 0.59 mmol) in 1,2-dichloroethane (3.0 mL) was 
stirred under nitrogen at room temperature. Sodium triacetoxyborohydride (190 mg, 0.88 
mmol) was added and the reaction stirred for 5 h. The mixture was then diluted with 
methylene chloride (5 mL), washed with 2 N NaOH (10 mL), dried (MgS0 4 ), filtered and 
5 concentrated to yield 0.29 g of a pale yellow oil. This material was purified by 

preparative TLC [90% methylene chloride/5% methanol/5% (2.0 M ammonia/methanol)] 
to yield 164 mg (66%) of a colorless oil. 

l HNMR (CDC1 3 ) 5 7.97 (d, 2H, J-8 Hz), 7.44 (d, 2H, J=8 Hz), 7.25 (m, 2H), 6.93 
(m, 1H), 6.87 (d, 2H, J=8 Hz), 4.19 (t, 2H, J=12 Hz), 4.03 (s, 2H), 3.84 (s, 2H), 3.04 (t, 
10 2H, J=12 Hz), 2.68 (t, 2H, J=14 Hz), 2.34 (t, 2H, J-14 Hz), 2.22 (s, 6H), 1.72 (m, 2H). 
MS (ES+) m/e 427 (M+l). TR (film, cm' 1 ) 3458, 3425, 3397, 1640, 1591, 1491, 1241. 
Anal. Calcd for C23H30N4O2S: C, 64.76; H, 7.09; N, 13.13; S, 7.52. Found C, 64.40; H, 
6.98; N, 13.29; S, 7.80. 

15 Example 138 

Preparation of 2-{[(2-phenoxyethyl)thio^ 
ethanediamino)methyl]phenyl} - 1 ,3 ,4-oxadiazole 




A solution of 2«{[(2-phenoxyethyl)thio]methyl}-5^4-fbrmylphenyl)-l,3,^ 
2 0 oxadiazole (200 mg, 0.59 mmol), N^^-trimethylethylenediamine (0.15 mL, 1.18 

mmol) and glacial acetic acid (0.03 mL, 0.59 mmol) in 1,2-dichloroethane (3.0 mL) was 
stirred under nitrogen at room temperature. Sodium triacetoxyborohydride (190 mg, 0.88 
mmol) was added and the reaction stirred for 3 h. The mixture was then diluted with 
methylene chloride (5 mL), washed with 2 N NaOH (10 mL), dried (MgS0 4 ), filtered and 
2 5 concentrated to yield 0.3 1 g of a pale yellow oil. This material was purified by 

preparative TLC [90% methylene chloride/5% methanol/5% (2.0 M ammonia/methanol)] 
to yield 172 mg (69%) of a white solid. 

l H NMR (CDCI3) 5 7.96 (d, 2H, J=6 Hz), 7.44 (d, 2H, J=6 Hz), 7.25 (m, 2H), 6.93 
(m, 1H), 6.87 (d, 2H, J=7 Hz), 4.19 (m, 2H), 4.03 (s, 2H), 3.56 (s, 2H), 3.04 (m, 2H), 2.48 
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(m, 4H), 2.24 (s, 3H), 2.22 (s, 6H). IR (KBr, cm" 1 ) 3419, 2945, 2802, 2763, 1594, 1559, 
1493, 1460, 1416, 1310, 1237, 1180, 1136, 1083, 1029, 851, 752, 693. MS (ES+) m/e 427 
(M+l). Anal. CalcdforCzjEboN^S: C, 64.76; H, 7.09; N, 13.13; S, 7.52. Found C, 
64.96; H, 7.01; N, 13.47; S, 7.38. 



Preparation of 2-{[(2-phenoxyethyl)tMo]me% 
ethanediamino)methyl]phenyl}-l,3,4-oxadiazole 



oxadiazole (144 mg, 0.42 mmol), N'-benzyl-N^-dimethylethylenediamine (0.16 mL, 
0.85 mmol) and glacial acetic acid (0.025 mL, 0.44 mmol) in 1,2-dichloroethane (3.0 mL) 
was stirred under nitrogen at room temperature. Sodium triacetoxyborohydride (135 mg, 
0.64 mmol) was added and the reaction stirred for 4 h. The mixture was then diluted with 

15 methylene chloride (5 mL), washed with 2 N NaOH (10 mL), dried (MgS0 4 ), filtered and 
concentrated to yield 0.3 1 g of a pale yellow oil. This material was purified by 
preparative TLC [90% methylene chloride/5% methanol/5% (2.0 M ammonia/methanol)] 
to yield 101 mg (47%) of a white solid. 

*H NMR (CDC1 3 ) 8 7.95 (d, 2H, J=8 Hz), 7.48 (d, 2H, J=8 Hz), 7.32 (m, 5H), 7.27 

20 (m, 2H), 6.92 (m, 1H), 6.87 (d, 2H, J=8 Hz), 4.19 (t, 2H, J=12 Hz), 4.03 (s, 2H), 3.64 (s, 
2H), 3.60 (s, 2H), 3.03 (t, 2H, J=12 Hz), 2.58 (dd, 2H, J=7 and 8 Hz), 2.45 (dd, 2H, J=7 
and 8 Hz), 2.22 (s, 6H). IR (KBr, cm* 1 ) 3435, 3028, 2970, 2931, 2877, 2793, 1597, 1557, 
1496, 1458, 1418, 1364, 1295, 1239, 1170, 1119, 1077, 1018, 971, 836, 746, 694. MS 
(ES+)m/e 503 (M+l). Anal. (^cdforQsH^OaS: C, 69.29; H, 6.82; N, 11.15; S, 

25 6.38. Found C, 68.96; H, 6.90; N, 11.15; S, 6.27. 



5 



Example 139 




A solution of 2-{[(2-phenoxyethyl)thio]methyl}-5-(4-formylphenyI-l,3,4- 



Example 140 
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Preparation of 2-{[(2-phenoxyethyl)thio]methyU 
pTopanediamiiio)methyl]phenyl} - 1 ,3,4-oxadiazole 




A solution of 2-{[(2-phenoxyethyl)thio]metfiyl}-5-(4-fonnylphenyl)-l,3,4- 
5 oxadiazole (144 mg, 0.42 mmol), N^^'-trimethjd-l^-propanediamine (0.125 mL, 0.85 
mmol) and glacial acetic acid (0.025 mL, 0.44 mmol) in 1,2-dichloro-ethane (3.0 mL) was 
stirred under nitrogen at room temperature. Sodium triacetoxyborohydride (135 mg, 0.64 
mmol) was added and the reaction stirred for 3 h. The mixture was then diluted with 
methylene chloride (5 mL), washed with 2 N NaOH (10 mL), dried (MgS0 4 ), filtered and 

10 concentrated to yield 0.24 g of a pale yellow oil. This material was purified by 

preparative TLC [90% methylene chloride/5% methanol/5% (2.0 M ammonia/methanol)] 
to yield 87 mg (47%) of a colorless oil. 

*H NMR (CDC1 3 ) 8 7.96 (d, 2H, J=8 Hz), 7.43 (d, 2H, J=8 Hz), 7.25 (m, 2H), 6.92 
(m, 1H), 6.87 (d, 2H, J=9 Hz), 4.19 (t, 2H, J=12 Hz), 4.03 (s, 2H), 3.52 (s, 2H), 3.03 (t, 

15 2H, J=12 Hz), 2.40 (dd, 2H, J=7 and 8 Hz), 231 (dd, 2H, J=7 and 8 Hz), 2.23 (s, 6H), 
2.18 (s, 3H), 1.71 (m, 2H). IR (film, cm -1 ) 3402, 1595, 1491, 1239, 755, 730. MS (E3+) 
m/e 442 (M+l). Anal. Calcd for C24H32N4O2S: C, 65.42; H, 7.32; N, 12.72; S, 7.28. 
Found C, 65.68; H, 7.58; N, 12.61; S, 7.23. 

20 Example 141 

Preparation of 2-{[(2-phenoxyethyl)fo^ 
propanediamino)phCTiyl]-l,3,4-oxadiazole 




A solution of 2-{[(2-Phenoxyethyl)tl^ 
25 propanediamino)methyl]phenyl}-13,4-oxadiazole (110 mg, 0.26 mmol), benzaldehyde 
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(0.03 mL, 0.28 mmol) and glacial acetic acid (0.015 mL, 0.26 mmol) in 1,2-dichloro- 
ethane (3.0 mL) was stiired under nitrogen at room temperature. Sodium 
triacetoxyborohydride (82 mg, 0,39 mmol) was added and the reaction stirred for 8 h. 
The mixture was then diluted with methylene chloride (5 mL), washed with 2 N NaOH 
5 (10 mL), dried (MgSC>4), filtered and concentrated to yield 0.15 g of a pale yellow oil. 
This material was purified by preparative TLC [90% methylene chloride/5% methanol/5% 
(2.0 M ammonia/methanol)] to yield 52 mg (39%) of a white solid. 

*H NMR (CDCI3) 8 7.95 (d, 2H, J=8 Hz), 7.47 (d, 2H, J=8 Hz), 7.32 (m, 5H), 7.28 
(m, 2H), 6.92 (m, 1H), 6.87 (d, 2H, J=8 Hz), 4.18 (t, 2H, J=12 Hz), 4.03 (s, 2H), 3.59 (s, 
10 2H), 3.56 (s, 2H), 3.03 (t, 2H, J-12 Hz), 2.45 (dd, 2H, J=7 and 8 Hz), 2.24 (m, 2H), 2.17 
(s, 6H), 1.68 (m, 2H). IR (KBr, cm -1 ) 3434, 3026, 2934, 2874, 2785, 2357, 1597, 1558, 
1495, 1456, 1419, 1369, 1297, 1239, 1173, 1118, 1075, 1020, 967, 830, 745, 693. MS 
(ES+) m/e 518 (M+l). Anal. Calcd for C3&H36N4O2S: C, 69.74; H, 7.02; N, 10.84; S, 
6.21. Found C, 69.65; H, 6.96; N, 10.67; S, 6.39. 

15 

Example 142 
Preparation of 2-{[(2-phenoxye1hyl^ 
dimethyI)propyl)amino)methyl]phenyl} - 1 ,3 ,4-oxadiazole 




/ 

20 A solution of 2-{[(2-phenoxyethyl)t^ 

oxadiazole (163 mg, 0.48 mmol), 3,3*-iminobis-(N^-4ime%lpropylainine) (0.22 mL, 
0.99 mmol) and glacial acetic acid (0.03 mL, 0.52 mmol) in 1,2-dichloroethane (4.0 mL) 
was stirred under nitrogen at room temperature. Sodium triacetoxyborohydride (1 53 mg, 
0.72 mmol) was added and the reaction stirred for 16 h. The mixture was then diluted 

2 5 with methylene chloride (10 mL), washed with 2 N NaOH (10 mL), dried (MgS0 4 ), 
filtered and concentrated to yield 0.35 g of a pale yellow oil. Half of this material was 
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purified by preparative TLC [90% methylene chloride/5% methanol/5% (2.0 M ammonia- 
methanol)] to yield 84 mg (34%) of a white solid. 

! HNMR (CDC1 3 ) 8 7.94 (d, 2H, J=8 Hz), 7.43 (d, 2H, J=8 Hz), 7.25 (m, 2H), 6.90 
(m, 1H), 6.88 (d, 2H, J=8 Hz), 4.19 (t, 2H, J=12 Hz), 4.03 (s, 2H), 3.59 (s, 2H), 3.04 (t, 
5 2H J=12 Hz), 2.44 (t, 4H, J=15 Hz), 2.26 (t, 4H, J=15 Hz), 2.20 (s, 12H), 1.63 (m, 4H). 
IR (KBr, cm' 1 ) 3430, 2939, 2889, 2863, 2812, 2770, 2720, 1599, 1562, 1497, 1461, 1380, 
1297, 1242, 1 173, 1082, 1027, 826, 751, 691. MS (ES+) m/e 513 (M+l). Anal. Calcd for 
C28H41N5O2S: C, 65.72; H, 8.08; N, 13.68; S, 6.26. Found C, 65.19; H, 8.10; N, 13.39; S, 
6.28. 

10 

Example 143 

Preparation of 2-{[(2-phenoxyethyl)tMo3methyl}-5-{4-[(N'^'-dimethyl-l,2- 
ethanemainmo)methyl]phenyl} -1 ,3,4-oxadiazole 




15 A solution of 2-{[(2-phenoxyemyl)thio]me1hyl}-5-(4-form3dphenyl)-l,3,4- 

oxadiazole (340 mg, 1.0 mmol), N^-dimemyI-l,2-esmylene<hamine (0.22 mL, 2.0 mmol) 
and glacial acetic acid (0.06 mL, 1.0. mmol) in 1,2-dichloroethane (6.0 mL) was stirred 
under nitrogen at room temperature. Sodium triacetoxyborohydride (320 mg, 1 .5 mmol) 
was added and the reaction stirred for 1 6 h. The mixture was then diluted with methylene 

2 0 chloride (10 mL), washed with 2 N NaOH (1 0 mL), dried (MgS0 4 ), filtered and 
concentrated to yield 0.43 g of a pale yellow oil. This material was purified by 
preparative TLC [90% methylene chloride/5% methanol/5% (2.0 M ammonia/methanol)] 
to yield 154 mg (37%) of a white solid. 

l HNMR (CDCI3) 5 7.97 (d, 2H, J=8 Hz), 7.45 (d, 2H, J=8 Hz), 725 (m, 2H), 6.93 

25 (m, 1H), 6.87 (d, 2H, J=8 Hz), 4.19 (t, 2H, J=12 Hz), 4.03 (s, 2H), 3.86 (s, 2H), 3.04 (t, 
2H, J=12 Hz), 2.67 (t, 2H, J=12 Hz), 2.43 (t, 2H, J=12 Hz), 2.20 (s, 6H). IR (KBr, an 1 ) 
3423, 3318, 2970, 2928, 2856, 2812, 2781, 1595, 1560, 1492, 1461, 1418, 1237, 1079, 
1019, 818, 757, 697. MS (ES+) m/e 414 (M+l). Anal. Calcd for C22H28N4O2S: C, 64.05; 
H, 6.84; N, 13.58; S, 7.77. Found C, 64.32; H, 6.24; N, 13.52; S, 7.60. 
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Example 144 
Preparation of (+)-2-{[(2-phenoxy^ 
dime1hylamino)e%l)amko)me^ 




a) (+)-N-(tert-Butyloxycarbonyl)-2-benzylaziridine 




A solution of (+>2-amino-3-phenylpropanol (6g, 40 mmol) and di-t-butyl 
dicarbonate (9.53 g, 44 mmol) in isopropyl alcohol (20 mL) and 1,4-dioxane (40 mL) was 

1 0 stirred at room temperature for 4 h. The reaction was concentrated and vacuum dried. 
This material, p-toluenesulfonyl chloride (9.2 g, 48 mmol) and potassium hydroxide 
(9.0g, 160 mmol) were stirred in ethyl ether (400 mL) at room temperature for 20 h. The 
mixture was then poured into ice water (400 mL). The aqueous material was extracted 
with ethyl ether (300 mL) and the combined organic fractions were dried (MgS0 4 ), 

1 5 filtered and concentrated to yield 9.0 g (97%) of a colorless oil. 

l R NMR (CDC1 3 ) 5 7.25 (m, 5H), 2.95 (m, 1H), 2.60 (m, 2H), 2.33 (m, 1H), 2.00 
(m a 1H), 1.42 (s, 9H). MS (ES+) m/e 134 (M+l-Boc). 

b) (+)-N,N-Dimethyl-2-amino-3-phenylpropylamine 
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A solution of (+>N-boc-2-benzylaziridine (3.0 g, 12.9 mmol) and dimethylamine 
(2.0 M in THF, 50 mL, 100 mmol) in anhydrous acetonitrile (20 mL) was split among 
three sealed tubes and refluxed for 20 h. The mixture was concentrated to yield 4.0 g of 
an orange oil. This material was dissolved in methanol (20 mL) and loaded onto a 
5 column containing Bio-Rad 50W-X2 cationic exchange resin (60 g, pre-washed with 800 
mL of methanol). The column was washed with methanol (800 mL) and methylene 
chloride (200 mL). The product was eluted with 2.0 N ammonia/methanoi (400 mL) and 
concentrated to yield 3.2 g (89%) of an orange oil. This product was dissolved in 25% 
trifluoroacetic acid/mefhylene chloride (40 mL) and stirred at room temperature for 16 h. 

10 The reaction was concentrated, dissolved in methanol (5 mL) and added dropwise to 2N 
HQ in ethyl ether to generate a solid hydrochloride salt, but the result was a thick oil 
which would not crystallize. This mixture was then concentrated, dissolved in methanol 
(20 mL) and loaded onto another column of 50W-X2 resin (50 g), described above. The 
product was. isolated (1.86 g, 91% yield) as a yellow oil. 

15 *H NMR (CDC1 3 ) 5 7.17-7.30 (m, 5H), 3.12 (m, 1H), 2.72 (dd, 1H, J=5 and 9 Hz), 

2.45 (dd, 1H, J=5 and 9 Hz), 2.21 (s, 6H), 2.14 (m, 2H). MS (ES+) m/e 179 (M+l). 

c) (+)-2-{[(2-Phenoxyeftyl^ 

dimethylaiiiino)ethyl)amino)methyl]phenyl} -1 ,3,4-oxadiazole 




A solution of 2-{[(2-phenoxyethyl)thio]meth>i}-5--(4-fonnylphenyl)-l,3,4- 
oxadiazole (205 mg, 0.6 mmol), (+)-N,N-dime%l-2-amino-3-phenylpropylamine 
hydrochloride salt (430 mg, 2.0 mmol) and glacial acetic acid (0.06 mL, 1 mmol) in 1,2- 
dichloro ethane (8 mL) was stirred under nitrogen at room temperature. Sodium 
2 5 triacetoxyborohydride (191 mg, 0.9 mmol) was added and the reaction stirred for 2 h. 

The mixture was diluted with methylene chloride (10 mL), extracted with 2 N NaOH (10 
mL), dried (MgS04), filtered and concentrated to yield 483 mg of an orange oil. This oil 
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was purified by preparative TLC [90% methylene chloride/5% methanol/5% (2.0 N 
ammonia in methanol)] to yield 98 mg (32%) of a solid. 

*H NMR (CDC1 3 ) 5 7.94 (d, 2H, J=8 Hz), 7.36 (d, 2H, J=8 Hz), 7.25 (m, 5H), 7. 1 8 
(m, 1H), 7.14 (d, 2H, J=8 Hz), 6.93 (dd, 1H, J=7 and 8 Hz), 6.88 (d, 2H, J=9 Hz), 4.19 (t, 
5 2H, J-12 Hz), 4.03 (s, 2H), 3.78 (dd, 2H, J=14 and 14 Hz), 3.04 (t, 2H, J=12 Hz), 2.82 
(m, 1H), 2.61 (m, 1H), 2.29 (m, 1H), 2.08 (s, 6H), 2.05 (m, 1H). IR (KBr, cm" 1 ) 3027, 
2978, 2933, 2885, 2853, 2816, 2777, 1599, 1562, 1495, 1454, 1359, 1289, 1244, 1167, 
1121, 1078, 1025, 976, 835, 803, 749, 696, 512. MS (ES-t-) m/e 503 <M+1). Anal. Calcd 
for C29H34N4O2S: C, 69.29; H, 6.82; N, 11.15; S, 6.38. Found C, 69.65; H, 6.84; N, 
10 10.90; S, 6.22. 

Example 145 

Preparation of (4>2-{[(2^h^^ 
hydroxybutyl]phenyl}-l,3,4-oxadiazole 

OH 



15 




A mixture of 1,2-dibromoethane (0.09 ™T. ; 1 mmol) and magnesium turnings (243 
2 0 mg, 10 mmol) in anhydrous tetrahydrofiiran (5 mL) was cooled in an ice water bath under 
nitrogen. A solution of 2-(2-biomoethyl)-l,3-dioxolane (1.5 mL, 12.5 mmol) in 
tetrahydrofuran (1 mL) was added dropwise and the mixture stirred in the cooling bath for 
1 0 min. The mixture was then stirred at room temperature until the magnesium had gone 
into solution (50 min). After cooling in a dry ice/isopropanol bath, a solution of 2-{[(2- 
2 5 phenoxyetiiyl)thio]me^ in tetrahydrofuran (5 

mL) was added dropwise and stirred for 2 h in the cooling bath. The reaction was 
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quenched with saturated aqueous ammonium chloride (20 mL) and extracted with ethyl 
acetate (3x20 mL). The organic material was extracted with brine (25 mL), dried 
(MgS0 4 ), filtered and concentrated to yield 1.56 g of a pale yellow oil. This oil was 
purified by silica gel (50% ethyl acetate/hexanes) to yield 781 mg (88%) of an oil. 
5 ! H NMR (CDa 3 ) 5 7.98 (d, 2H, JM8 Hz), 7.47 (d, 2H, J=8 Hz), 7.24 (m, 1H), 6.93 

(dd, 1H, J=6 and 7 Hz), 6.87 (d, 2H, J=7 Hz), 4.91 (t, 1H, J-8 Hz), 4.81 (m, 1H), 4.19 (t, 
2H, J=12 Hz), 4.03 (s, 2H), 3.95 (m, 2H), 3.86 (m, 2H), 3.03 (t r 2H, J=12 Hz), 2.85 (d, 
1H, J=4 Hz), 1.89 (m, 2H), 1.82 (m, 2H). MS (ES+) m/e 443 (M+l). 

10 b) (+>2-{[(2-Phenoxyethyl^ 

yl)phenyl]-l,3,4-oxadiazole, mixture of cis- and trans-isomers 




Amixture of (+)-2-{[(2-Phenoxyethyl^ 
l-hydroxypropyl]phenyl}-l,3,4-oxadiazole (658 mg, 1.49 mmol) and iron (ID) chloride 

15 hexahydrate (1.41 g, 5.21 mmol) in methylene chloride (30 mL) was stirred at room 
temperature for 1 h. The reaction was quenched with saturated aqueous sodium 
bicarbonate (25 mL) and extracted with methylene chloride (3x25 mL). The organic 
material was washed with brine (4x20 mL), dried (MgS0 4 ), filtered and concentrated to 
yield 498 mg of an orange oil. This oil was purified by preparative TLC (50% ethyl 

2 0 acetate/hexanes to yield 103 mg (17%) of a colorless oil. 

*H NMR (CDC1 3 ) 8 7.99 (d, 2H, J=8 Hz), 7.52 (d, 1H, J=8 Hz), 7.42 (d, 1H, J-8 
Hz), 7.24 (m, 1H), 6.93 (dd, 1H, J=7 and 8 Hz), 6.87 (d, 2H, J=7 Hz), [cis/trans protons: 
5.79 (m, 0.5H), 5.66 (m, 0.5H), 5.29 (m, 0.5H), 5.06 (m, 0.5H)], 4.19 (t. 2H, J=12 Hz), 
4.03 (s, 2H), 3.04 (t, 2H, J=12 Hz), 2.73 (br s, 0.5H), 2.56 (br s, 0.5H), 233-2.54 (m, 1H), 

25 1.96-2.18 (m, 2H), 1.76 (m, 1H). MS (ES+) m/e 399 (M+l). 

<0 (+)-2-{[(2-phenoxyethyi)thio]methyl}-5- {4-[4-(NJNT-<iimethylamino)-l- 
hydroxybutyl]phenyl}-l,3,4-oxadiazole 
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OH 




A solution of cis- and trans-(+)-2- {[(2-phenoxyethyl)thio]methyl} -5-[4-(5- 
hydroxy-2,3,4,5-tetrahydiofu^ (100 mg, 0,25 mmol), 

dimethylamine (2.0 M in THF, 2 mL, 4 mmol) and glacial acetic acid (0.02 iriL, 0.35 
5 mmol) in 1,2-dichloroethane was stirred under nitrogen. Sodium triacetoxyborohydride 
(160mg, 0.76 mmol) was added and the reaction stirred at room temperature for 16 h. 
The mixture was diluted with methylene chloride (10 mL) and extracted with 2N NaOH 
(10 mL), dried (MgSC>4), filtered and concentrated to yield 210 mg of an orange oil. This 
oil was purified by preparative TLC [90% methylene chloride/5% methanol/5% (2.0 N 

1 0 ammonia in methanol)] to yield 35 mg (33%) of a white solid. 

*HNMR (CDC1 3 ) 5 7.97 (d, 2H, J=8 Hz), 7.51 (d, 2H, J=8 Hz), 7.24 (m, 2H), 6.92 
(dd, 1H, J=7 and 8 Hz), 6.87 (d, 2H, J=8 Hz), 4.72 (d, 1H, J-6 Hz), 4.19 (t, 2H, J-12 Hz), 
4.03 (s, 2H), 3.47 (s, 1H), 3.03 (t, 2H, J-12 Hz), 2.42 (m, 2H), 2.32 (s, 6H), 1.99 (m, 2H), 
1.75-1.86 (m, 2H). IR (KBr, cm" 1 ) 3407, 3167, 3093, 3058, 2916, 2868, 2794, 2734, 1594, 

15 1562, 1493, 1464, 1414, 1293, 1236, 1171, 1078, 1013, 838, 755, 696. MS (ES+) m/e 428 
(M+l). Anal. Calcd for C23H29N3O3S: C, 64.61; H, 6.84; N, 9.83; S, 7.50. Found C, 
64.66; H, 6.41;N, 9.31; S, 7,30. 

Example 146 
2 0 Preparation of (E)-2-{[(2-Phenoxyethyl)to 
yl)phenyI]-l,3,4-oxadiazole 
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a) 2-{[(2-PheQoxyefhjd)thio]methyl}-5-{4-[3-benz)d-3-(tert- 
butoxycarbonyiamino)propen- 1 -yljphenyl} -1 ,3,4-oxadiazole 




A mixture of 2-{[(2-phenoxyethyI)thio]methyl}-5-(4-formylphenyl>l,3,4- 
5 oxadiazole (510 mg, 1.5 mmol), l-(ter-butoxycarbonyl)-2-beBzy]a2dridiiie (R- or S- 

isomer, 933 mg, 4 mmol), and triphenylphospWne (1.05 g, 4 mmol) in 2-propanol (2 mL) 
was stirred in a sealed tube at 95-100 °C (bath temperature) for 3 days. The reaction 
mixture was concentrated and purified by chromatography (silica gel, EtOAc/hexanes 
1 :5). The isolated product was triturated from methylene chloride and haxanes to give 
10 pure E-olefines: R-isomer (210 mg, 25%), S-isomer (241 mg, 29%). 

*HNMR (CDC1 3 ) 5 7.93 (d, 2H, J=8.4 Hz), 7.40 (d, 2H, J=8.1 Hz), 7.18-7.31 (m, 
7H), 6.93 (t, 1H, J=7.3 Hz), 6.87 (d, 2H, J=7.6 Hz) 6.46 (d, 1H, J=16.1 Hz), 6.25 (dd, 1H, 
J=16. 1, 5.6 Hz), 4.52-4.65 (m, 2H), 4.19 (t, 2H, J=6.1 Hz), 4.03 (s, 2H), 3.04 (t, 2H, 
J=6.1 Hz), 2.93 (d, 2H, J=6.3 Hz), 1.40 (s, 9H). IR (KBr, cm" 1 ) 3014, 2949, 2796, 2251, 
15 1688, 1598, 1553, 1326, 1243, 926, 744, 651. MS (ES+) m/e 558 (M+l). Anal. Calcd for 
C32H 35 N 3 04S: C, 68.92; H, 6.33; N, 7.53; S, 5.75. Found R-isomer, C, 68.84; H, 6.35; N, 
7.44; S, 5.82; S-isomer, C, 68.88; H, 627; N, 7.36; S, 5.79. 

b) 2-{[(2-Phenoxyemyl)lMo]memyl}-5-[4-(3-ammo-3-benzylpropen^ 
20 1,3,4-oxadiazole 
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Trifluoroacetic acid (0.5 mL) was added to a solution of 2-{[(2- 
Phenoxye%l)tMo]meth^ 

yljphenyl}-l,3 Aoxadiazole (139 mg, 0.25 mmol) in methylene chloride (2 mL). The 
resultant mixture was stiired at room temperature overnight, concentrated, and partitioned 
5 between methylene chloride (20 mL) and 2 M NaOH (5 mL). The organic layer was dried 
(MgS0 4 ), concentrated and purified by chromatography (silica gel, 5% 
methanol/methylene chloride) to give a pale yellow solid: R-isomer, 87 mg, 76%; S- 
isomer, 80mg,70%. 

l H NMR (CDC1 3 ) 8 7.93 (d, 2H, J-8.5 Hz), 7.44 (d, 2H, J=8.4 Hz), 7.21-7.32 (m, 

10 7H), 6.93 (t, 1H, J-7.3 Hz), 6.87 (d, 2H, J=7.7 Hz) 6.53 (d, 1H, 1=16.1 Hz), 6.36 (dd, 1H, 
J=15.8, 6.6 Hz), 4.19 (t, 2H, J=6.2 Hz), 4.03 (s, 2H), 3.81 (m, 1H), 3.04 (t, 2H, J=6.2 Hz), 
2.93 (dd, 2H, J=13.3, 5.3 Hz), 2.73 (dd, 1H, J=13.3, 8.2 Hz). IR (KBr, cm*) 3028, 2935, 
2866, 2830, 1601, 1560, 1494, 1464, 1221, 1050, 915, 733, 700. MS (ES+) m/e 458 
(M+l). Anal. Calcd for C27H27N3O2S: C, 70.87; H, 5.95; N, 9.18; S, 7.01. Found R- 

15 isomer, C, 70.52; H, 5.93; N, 9.03; S, 7.28; S-isomer, C, 70.94; H, 5.88; N, 9.12; S, 7.00. 

Example 147 
Preparation of (E)-2-{[(2-Phenoxyethyl)to^ 
dime%lanmo)acetamido^ 



A mixture of2-{[(2-Phenoxyethyl)^ 
yl)phenyl]-l,3,4-oxadiazole (46 mg, 0.1 mmol) and N,N-dimethylglycine (20 mg, 0.2 
mmol) in pyridine (1 mL), under nitrogen, was cooled to -10—5 °C (ice-salt bath) and 
phosphorus oxychloride (0.05 mL, 0.5 mmol) was added. The mixture was stiired at - 
2 5 10—5 °C for 90 min and water (2 mL), followed by ethyl acetate (25 mL), was added. 
The mixture was washed with 2 M NaOH (2x5 mL), water (3 x 10 mL), and brine (10 
mL), dried (MgS04), and concentrated- The residue was co-evaporated with toluene (20 



20 
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mL) under reduced pressure and purified by preparative TLC (silica gel, 5% 
methanol/methylene chloride) to give a white solid: R-isomer, 34 mg, 62%; S-isomer, 35 
mg, 65%. 

l HNMR (CDC1 3 ) 8 7.93 (d, 2H, J=8.5 Hz), 7.41 (d, 2H, J=8.5 Hz), 7.19-7.30 (m, 
5 7H), 653 (t, 1H, J=7.3 Hz), 6.87 (d, 2H, J-7.7 Hz) 6.49 (d, 1H, J=16.1 Hz), 6.29 (dd, 1H, 
J=16.1, 6.2 Hz), 4.95 (m, 1H), 4.19 (t, 2H, J=6.2 Hz), 4.03 (s, 2H), 3.04 (t, 2H, J=6.2 Hz), 
2.82-3.06 (m, 4H), 2.18 (s, 6H). IR (KBr, cm" 1 ) 3402, 3025, 2958, 2855, 2799, 2776, 
1688, 1597, 1550, 1494, 1481, 1239, 1058, 980, 751. MS (ES+) m/e 543 (M+l). Anal. 
Calcd for C31H34N4O3S: C, 68.61; H, 6.31; N, 10.32; S, 5.91. Found R-isomer C, 68.88; 
10 H, 6.27; N, 10.25; S, 5.74; S-isomer C, 68.78; H, 6.22; N, 10.24; S, 5.92. 

Example 148 
Preparation of (R)-(E>2-{[(2-phenoxyethy^ 
dime%lamho)propen-l-yl]phenyl}- 1,3,4-oxadiazole 



A solution containing (R>(E)-2-{[(2-phenoxyethyl)thio]methyl}-5-[4-(3-benzyl-3- 
aminopropen-l-yl)phenyl]-l,3,4-oxadiazole (258 mg, 0.56 mmol) and paraformaldehyde 
(170 mg, 5.6 mmol) in methanol (6.0 mL) was refluxed for 3h. The mixture was cooled 
and sodium cyanoborohydride (107 mg, 1.70 mmol) was added; the reaction stirred at 

2 0 room temperature for 2 h. The mixture was diluted with water (10 mL) and the methanol 
was removed in vacuo. Saturated aqueous sodium bicarbonate (10 mL) was added and 
the mixture was extracted with methylene chloride (3x1 5 mL). The organic material was 
dried (MgSOij), filtered and concentrated to yield 355 mg of an orange oil. This oil was 
purified by preparative TLC (10% methanol/methylene chloride) to yield 163 mg (59%) 

25 of a pale yellow oil. 



*H NMR (CDCI3) 5 7.91 (d, 2H, J=9 Hz), 7.35 (d, 2H, J=8 Hz), 724 (m, 5H), 7.13 
(m, 2H), 6.93 (dd, 1H, J=7 and 8 Hz), 6.87 (d, 2H, J=8 Hz), 4.18 (t, 2H, J=12 Hz), 4.03 
(s, 2H), 320 (m, 1H), 3.1 1 (dd, 2H, J=4 and 9 Hz), 3.03 (t, 2H, J=12 Hz), 2.75 (dd, 2H, 



15 
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10 



J=4 and 9 Hz), 2.37 (s, 6H). 1R (film, cm' 1 ) 3030, 2935, 2865, 2823, 2779, 1599, 1557, 
1494, 1462, 1239, 1078, 1031, 910, 733, 699. MS (ES+) m/e 486 (M+l). Anal. Calcd for 
Cs^NaOiS: C, 71.72; H, 6.43; N, 8.65; S, 6.60. Found C, 71 .26; H, 6.21; N, 8.54; S, 
6.53. 

Example 149 

Preparation of2-{[(2-Pheaoxyemyl)thio]memyl}-5-{4-[(4-(NJS[- 
dimemylanmio)butanoyl)amino]phenyl}-l,3,4-oxadiazole 



15 





a) 2-{[(2-Piienoxyemyl)tMo]methyl}-5-(4-mtrophenyl)-l,3,4-oxadiazole 




A mixture of 4-nitrobenzoic hydrazine (4.35 g, 24 mmol), 2-(2- 
phenoxyethylthio)acetic acid (425 g, 20 mmol), and (4-N^I- 
dimethylanimophenyl)diphenylphospmne (18.32 g, 60 mmol) in acetonitrile (200 mL) 
was stirred and cooled with an ice bath. A mixture of triemylamine (10.12 g, 1 00 mmol) 
and carbon tetrachloride (15.38 g, 100 mmol) was added dropwise over 5 min. The 
cooling was maintained for additional 10 min and removed, and the mixture was allowed 
to stir overnight. The resultant mixture was concentrated to approximately half the 
original volume. Diethyl ether (50 mL) and 2 N HC1 (300 mL) were added andthe 
20 nuxturewasswirleduntilallsohdwasdispersed. The solid was collected by filtration 
and transferred to a beaker. 2 M HC1 (3 00 mL) was added and the mixture was stirred 
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until finely dispersed. The solid was collected by filtration and similarly washed again 
with 2M HQ (300 mL), followed by water (300 mL). The solid was air-dried to give a 
light tan powder (5.01 g, 70%). 

l H NMR (CDC1 3 ) 8 833 (d, 2H, J=9.2 Hz), 8.18 (d, 2H, J=9.2 Hz), 122-126 (m, 
5 2H), 6.93 (t, 1H, J=7.3 Hz), 6.86 (d, 2H, J=7.7 Hz), 4.20 (t, 2H, J-6.1 Hz), 4.08 (s, 2H), 
3.05 (t, 2H, J=6.0 Hz). MS (ES+) m/e 358. (M+l). 



b) 2-{[(2-Phenoxyethyl)ttao]methyl}-5^ 




10 A mixture of 2-{[(2-phenoxyethyl)tMo]metb)d}-5-(4-mtrophenyl)-l,3,4- 

oxadiazole (3.57 g, 10 mmol), indium powder (8.03 g, 70 mmol), ethanol (40 mL), and 
sat. aqueous ammonium chloride (12 mL), added in that order, was stirred under reflux 
for2h. 2 MNaOH (50 mL) was added and the mixture was filtered over Celite. The 
reaction flask and Celite pad were washed with methylene chloride (50 mL). The 

1 5 combined filtrates were evaporated to remove dichloromethane and most ethanol. The 
precipitate was collected by filtration, washed with water (15 mL) and ethanol (3 mL), 
and air-dried to give the desired product (yellow to orange solid, 75 -80% yield). 

l H NMR (CDCI3) 5 7.79 (d, 2H, J=8.4 Hz), 122-126 (m, 2H), 6.92 (t, 1H, J=7.3 
Hz), 6.87 (d, 2H, J=8.1 Hz), 6.69 (d, 2H, J=8.8 Hz), 4.17 (t, 2H, J=6.2 Hz), 3.99 (s, 2fl), 

20 3.02 (t, 2H, J=6.2 Hz). MS (ES+) m/e 328 (M+l). 



c) 2-{[(2-Phenoxyethyl)thio]methyl}-5-{4-[(4-(N^r- 
dimethylamino)butano)d)arDino]phenyl}-l,3,4-oxadiazole 
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H 



o 1 



To a suspension of 4-(N^dimdhylamino)butyric acid hydrochloride (1,67 g, 10 
mmol) in N,N-dirnethylfonnainide (0.5 mL) and methylene chloride (50 mL) was added 
oxalyl chloride (1.48 mL, 17 mmol) dropwise over aperiod of 10 min. The mixture was 
5 stirred at room temperature for 2 h and evaporated under reduced pressure to remove 

methylene chloride and excess oxalyl chloride. The resultant white solid was dissolved in 
methylene chloride (5 mL) and added dropwise over 2 min to a solution of 2-{[(2- 
phenoxye%l)thio]methyl}-5^ (982 mg, 3 mmol), 4- 

(N,N-dimethylamino)pyridine (183 mg, L5 mmol), and triethylamine (1.01 g, 10 mmol) 

10 in methylene chloride (25 mL) at 0 °C. After 20 min the cooling hath was removed, and 
the mixture was allowed to stir overnight, washed with 2 M NaOH (4x15 mL), dried 
(MgS0 4 ), and concentrated. The residue was dissolved in methanol (30 mL), diluted with 
water (5 mL), and concentrated under reduced pressure to remove most methanol. The 
precipitate was collected by filtration, washed with water (5 mL), redissolved in 

1 5 methylene chloride (30 mL), washed with water (1 5 mL), dried (MgS0 4 ), and 

concentrated. The residue was triturated from methylene chloride and hexanes to give an 
off-white solid (839 mg, 64%). 

l H NMR (CDC1 3 ) 5 10.60 (s, 1H), 7.94 (d, 2H, J=8.4 Hz), 7.65 (d, 2H, J-8.8 Hz), 
7.22-7.26 (m, 2H), 6.92 (t, 1H, J-7.3 Hz), 6.87 (d, 2H, J=7.7 Hz), 4.18 (t, 2H, J=6.2 Hz), 

20 4.02 (s, 2H), 3.03 (t, 2H, JH6.0 Hz), 2.49-2.57 (m, 4H), 2.36 (s, 6H), 1.87-1.91 (m, 2H). 
IR (KBr, cm 4 ) 3494, 3456, 3313, 2939, 1666, 1605, 1499, 1465, 1243, 1177, 1035, 760. 
MS (ES+) m/e 441 (M+t). Anal. Calcd for C23H28N4O3S: C, 62.70; H, 6.41; N, 12.72; S, 
7.28. Found C, 62.59; H, 6.51; N, 12.69; S, 7.23. 

25 Example 150 
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Preparation of2-{[(2-Phenoxye%^^ 
trimdhylethylenediamino)acetaini 




a) 2-{[(2-Phenoxyethyl)thio]mefo^^ 
5 oxadiazole 




A suspension of 2-{[(2-phenoxye%l)thio]methyI}-5<4-aminophCTyl)-l,3 3 4- 
oxadiazole (1.636 g, 5 tmnol) in toluene (30 mL) was heated to approximately 50 °C and 
chloroacetic chloride (1.6 mL, 20 mmol) was added. The mixture was stirred under reflux 
10 for 4 h and allowed to cool to room temperature. The solid was collected by filtration, 
washed with hexanes and air-dried to give the desired product (1.61 g, 80%). 
l H NMR (CDCI3) 5 8.8 (s, 1H), 8.01 (d, 2H, J=8.6 Hz), 7.70 (d, 2H, J-8.6 Hz), 7.23-7.27 
(m, 2H), 6.93 (t, 1H, J=7.4 Hz), 6.87 (d, 2H, J-7.8 Hz), 4.21 (s, 2H), 4.19 (t, 2H, J=6.2 
Hz), 4.03 (s, 2H), 3.04 (t, 2H, J=6.2 Hz). MS (ES+) m/e 404 (M+l). 
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b) 2-{[(24>henox^^^ 
trimethyle1iylenediamino)acetaim 




A mixture of 2-{[(2-phenoxyethyl)thio^ 
1,3,4-oxadiazole (100 mg, 0.25 mmol) andN^^'-trimethyleihylenediamine (1.5 mL) 
was stiiTed at room temperature overnight and excess N^,N^trimethyle1liylenediamine 
was evaporated under vacuum. The residue was purified by preparative TLC (silica gel, 
10% methanol/methylene chloride) to give a pale yellow oil (100 mg, 85%). 

*H NMR (CDC1 3 ) 5 10.41 (s, IB), 7.96 (d, 2H, J-8.5 Hz), 7.79 (m, 2H), 
7.23-7.27 (m, 2B), 6.93 (t, 1H, J=7.3 Hz), 6.88 (d, 2H, J=7.6 Hz), 4.19 (t, 2H, J=6.0 Hz), 
4.02 (s, 2H), 3.20 (s, 2H), 3.03 (t, 2H, J=6.0 Hz), 2.60 (m, 2H), 2.44 (s, 6H), 2.27 (m, 
5H). IR (film, cm" 1 ) 3458, 3321, 2940, 1669, 1602, 1501, 1411, 1257, 1181, 753. MS 
(ES+) m/e 468 (M+l). Anal. Calcd for C25H33N5O2S: C, 64.21; H, 7.11; N, 14.98; S, 
6.86. Found C, 64.10; H, 7.06; N, 14.79; S, 6.88. 

Example 151 
Preparation of 2-{[(2-Phenoxyethyl)^^ 
dimethyletbylenediamino)acetamido]phenyl}-l,3,4"oxadi 




A mixture of 2-{[(2-phenoxyethyl)tlrio]m 
1,3,4-oxadiazole (50 mg, 0.12 mmol) andNJN-dimethyletbylenediamine (1 raL) was 
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stkred at room temperature overnight and excess N,N-dimetoylemylenediamine was 
evaporated under vacuum. The residue was purified by preparative TLC (silica gel, 10% 
methanol/methylene chloride) to give a pale yellow oil (28 mg, 5 1 %). 

J H NMR (CDC1 3 ) 8 7.96 (d, 2H, J=8.7 Hz), 7.79 (d, 2H, J=8.8 Hz), 722-7.26 (m, 
5 2H), 6.92 (t, 1H, J=7.7 Hz), 6.87 (d, 2H, J=7.7 Hz), 4.18 (t, 2H, J=6.2 Hz), 4.02 (s, 2H), 
3.41 (s, 2H), 3.04 (s, 1H), 3.03 (t, 2H, J=5.9 Hz), 2.79 (t, 2H, J=5.6 Hz), 2.50 (t, 2H, 
J=5.6Hz), 2.31 (s, 6H). IR (film, cm" 1 ) 3464, 3327, 2959, 1669, 1604, 1521, 1260, 1134, 
757. MS (ES+) m/e 454 (M+l). AnaL Calcd for C24H31N5O2S: C, 63.55; H, 6.89; N, 
15.44; S, 7.07. Found C, 63.75; H, 6.91; N, 15.28; S, 7.26. 

10 

Example 152 

Preparation of 2- {[(2-Phenoxyethyl)thio]methyl} -5- {4-[2-(N-benzyl-N'^T'- 
dimemylemylenediammo)acetann^o]phenyl}-l,3,4-oxadiazole 




15 A mixture of 2-{[(2^henoxyemyl)tmo]methyl}-5-[4-(2-chIoroacetamido)phenyl]- 

1,3,4-oxadiazole (202 mg, 0.5 mmol) andN,N-dmiemyl-N'-benzyle1hylenemamine (1.34 
g, 7.5 mmol) was stirred at 80~90 oC overnight and excess N,N-dimethyl-N'- 
benzylemylenediamine was evaporated under vacuum. The residue was purified by 
preparative TLC (silica gel, 10% methanol/methylene chloride) to give a pale yellow oil 

20 (168mg,62%). 

*H NMR (CDCfe) 8 10.75 (s, 1H), 7.96 (d, 2H, J=8.4 Hz), 7.72 (d, 2H, J=8.3 Hz), 
7.24-7.31 (m, 7H), 6.93 (t, 1H, J=7.5 Hz), 6.88 (d, 2H, J=8.0 Hz), 4.19 (t, 2H, J=6.0 Hz), 
4.03 (s, 2H), 3.75 (s, 2H), 3.28 (s, 2H), 3.04 (t, 2H, J=6.0 Hz), 2.70 (t, 2H, J=5.4 Hz), 
2.33-2.42 (m, 2H), 2.17 (s, 6H). IR (film, cm" 1 ) 3455, 3330, 2946, 1670, 1606, 1500, 

25 1420, 1301, 1256, 1177, 758. MS (ES+) m/e 544 (M+l). Anal. Calcd for C31H37N5O2S: 
C, 68.48; H, 6.86; N, 12.88; S, 5.90. Found C, 68.53; H, 6.63; N, 12.71; S, 5.82. 
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Example 153 



Preparation of 2-{[(2-Phenoxyethyl)ihio]metfayl} -5-{4-[2-((2-(N,N- 
dimethylanuno)ethoxy)acetamido]phenyl}-l,3,4-oxadiazole 




Sodium hydride (60% suspension in oil, 64 mg, 1.6 mmol) was washed with 
tetrahydrofuran (10 mL),.suspended in N^-diniethylformamide (15 mL) and cooled tc 
°C. N^^ethylethanolamine (171 mg, 1.92 mmol) was added dropwise over 2 min 



mm 2-{[(2-Phenoxyefoyl)^ 

oxadiazole (130 mg, 0.32 mmol) was added and stirring was continued for 18 h. The 
reaction mixture was poured into water (40 mL) and extracted with ethyl acetate (4x15 
mL). The combined ethyl acetate extracts were washed with water (2 x 15 mL) and brine 
(20 mL), dried (MgS0 4 ), and concentrated. The residue was purified by chromatography 
(silica gel, 10% methanol/methylene chloride) to give a colorless oil (77 mg, 53%). 

'H NMR (CDCI3) 6 10.25 (s, 1H), 7.97 (d, 2H, J=8.8 Hz), 7.78 (d, 2H, J=8.4 Hz), 
7.22-7.27 (m, 7H), 6.93 (t, 1H, J=73 Hz), 6.87 (d, 2H, J=7.6 Hz), 4.19 (t, 2H, J=6.2 Hz), 
4.1 1 (s, 2H), 4.02 (s, 2H), 3.69 (t, 2H, J=5.0 Hz), 3.03 (t, 2H, J=6.0 Hz), 2.60 (m, 2H), 
2.36 (s, 6H). IR (film, cm' 1 ) 3470, 3334, 2934, 1669, 1599, 1498, 1412, 1248, 1182, 1036, 
756. MS (ES+) m/e 457 (M+l). Anal. Calcd for C23H28N4O4S: C, 60.51; H 6.18; N, 
12^7; S, 7.02. Found C, 60.37; H, 6.10; N, 12.17; S, 6.94. 
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Example 154 

Preparation of (+)-2-{[(2-pheno^ 
methyiethoxy)acetamido]phenyl}-l,3,4-ox 





Sodium hydride (60% suspension in oil, 200 mg, 5 mmol) was washed with 
tetrahydrofuran (10 mL), suspended in N^T-dimethylfonnamide (5 mL) and cooled to 0 
°C with stirring. l<N^-<iime1hylaiiuno>2-propanol (1.03 g, 10 mmol) in N,N- 
"llinTMlylfbTTna^ 

0 oC and 30 min at room temperature. 2-{[(2-Phenoxyethyl)thio]methyl}-5-[4-(2- 
cMoroacetamido)phenyl]-l,3,4-oxadiazole (202 mg, 0.5 mmol) was added and the 
resultant mixture was stirred at room temperature for 2.5 h. The reaction mixture was 
diluted with ethyl acetate (40 mL), washed with water (5 x 15 mL) and brine (15 mL), 
dried (MgS0 4 ), and concentrated. The residue was purified by chromatography (silica 
gel, 5% methanol/methylene chloride), to give a colorless oil (120 mg, 51%). 

J H NMR (CDCI3) 5 10.83 (s, 1H), 7.97 (d, 2H, J=8.8 Hz), 7.73 (d, 2H, J=8.5 Hz), 
7.22-7.26 (m, 2H), 6.93 (t, IH, J=7.7 Hz), 6.87 (d, 2H, J=7.6 Hz), 4.23 (d, 1H, J=16.9 
Hz), 4.19 (t, 2H, J=6.2 Hz), 4.03 (s, 2H), 3.95 (d, IH, J=16.9 Hz), 3.55 (m, IH), 3.03 (t, 
2H, J=6.2 Hz), 2.61 (t, IH, J=11.5 Hz), 2.31 (s, 6H), 2.15 (m, IH), 1.13 (d, 3H, J=5.8 
Hz). IR (film, cm' 1 ) 3456, 3344, 2931, 1668, 1602, 1503, 1412, 1248, 1172, 1037, 756. 
MS (ES+) m/e 471 (M+l). Anal. Calcd for C24H30N4O4S: C, 61.26; H, 6.43; N, 11.91; S, 
6.81. Found C, 6123; H, 6.27; N, 11.79; S, 6.88. 



Example 155 

Preparation of (4^)-2-{[(2-phenoxyemyl)tMo]memyl}-5-{4-[2<l-benzyl2-(N^r- 
dmemylammo)e&oxy)acetanrido^ 
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a) 




To a solution of 2,3-epoxypropylbenzene (1.34 10 mmol) and lithium 
perchlorate (1.17 g, 1 1 mmol) in acetonitrile (10 mL) was added 2 M dimethylamine in 
tetrahydrofuran (5 mL 10 mmol). The resultant mixture was stirred at room temperature 
overnight, diluted with ether (20 mL), washed with water (3x10 mL), dried (MgS04), 
and concentrated to give a yellow oil (1.61 g, 90%). This material was used in the next 
step without further purificatioa 

l HNMR (CDCI3) 8 7.16-7.28 (m, 5H), 3.84 (m, 1H), 2.78 (dd, 1H, J=13.5, 7.1 
Hz), 2.63 (dd, 1H, J=13.5, 5.6 Hz), 2.30 (dd, 1H, J=l 1.8, 10.4 Hz), 2.22 (s, 6H), 2.15 (dd, 
1H, 1=12.1, 3.3 Hz). MS (ES+) m/e 181 (M+l). 

b) (+>2-{[(2-Phenoxyethyl)thio]me%l}.5-{4-[2-(l^b 
dimethylamino)ethoxy)acetamido]phenyl} -1,3,4-oxadiazole 




Sodium hydride (60% suspension in oil, 80 mg, 2 mmol) was washed with 
tetrahydrofuran (10 mL), suspended in N,N-dimethylformamide (4 mL) and cooled to 0 
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°C with sturing. (+>l-benzyl-2-(N^-dimethylaniino)ethanol (358 mg, 2 mmol) inNJST- 
dimethyiformamide (3 mL) was added dropwise, and stirring was continued for 10 min at 
0 oC and 20 min at room temperature. 2-{[(2-Phenoxyetii>d)thio]meth3d}-5-[4-(2- 
cMoroacetanndo)phenyl]-l,3,4-oxadiazole (202 mg, 0.5 mmol), followed by sodium 
5 iodide (149 mg, 1 mmol) was added and the resultant mixture was stirred at room 

temperature for 3 b. The reaction mixture was diluted with ethyl acetate (50 mL), washed 
with water (4 x 25 mL) and brine (25 mL), dried (MgS0 4 ), and concentrated. The residue 
was purified by chromatography (silica gel, 5% methanol/methylene chloride) to give a 
colorless oil (114 mg, 42%). 

10 l E NMR (CDClj) 6 10.87 (s, 1H), 7.98 (d, 2H, J=8.8 Hz), 7.67 (d, 2H, J=8.8 Hz), 

7.17-7.32 (m, 7H), 632 (t, 1H, J=7.3 Hz), 6.87 (d, 2H, J=8.0 Hz), 4.18 (t, 2H, J=6.2 Hz), 
4.11 (d, 1H, J=17.2 Hz), 4.02 (s, 2H), 3.75 (d, 1H, J=17.2 Hz), 3.66 (m, 1H), 3.03 (t, 2H, 
J=6.2 Hz), 2.76 (m, 2H), 2.62 (dd, 1H, J=13.0, 10.4 Hz), 2.28 (m, 1H), 227 (s, 6H). IR 
(film, cm' 1 ) 3460, 3334, 2934, 1658, 1600, 1501, 1426, 1280, 1175, 1053, 761. MS (ES+) 

15 m/e 547 (M+l). Anal. Calcd for C30H34N4O4S: C, 65.91 ; H, 621; N, 10.25; S, 5.87. 
Found C, 66.04; H, 6.25; N, 10.31; S, 5.49. 



Example 156 

Preparation of 2-{[(2-(4-Fluorophenoxy)emyl)tmo]methyl}-5-{4-[(4-0^^- 
2 0 dmiemylammo)butanoyl)anurio]phenyl}-l,3,4-oxadiazole 




a) Methyl 2- {[2-(tert-butyldimemylsilyloxy)emyl]thio}acetate 

A mixture of methyl thioglycolate (4.78 g, 45 mmol), 2-bromoethoxy-tert- 
25 butyldimethylsilane (7.18 g, 30 mmol), and potassium carbonate (10.37 g, 75 mmol) in 
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tetrahydrofuran (150 mL) was stirred under reflux overnight The resultant mixture was 
cooled to room temperature, diluted with ether (100 mL), washed with water (3 x 100 
mL) and brine (100 mL), dried (MgSCU), and concentrated to give a colorless oil (7.85 g, 
99%). 

! H NMR (CDC1 3 ) 6 3.78 (t, 2H, J=6.6 Hz), 3.71 (s, 3H), 3.27 (s, 2H), 2.74 (t, 2H, 
J=6.6 Hz), 0.87 (s, 9H), 0.04 (s, 6H). MS (ES+) m/e 265 (M+l). 

b) 2-{[2-(tert-bu1yldime1hylsilyloxy)ethyl]thio}acetic hydrazide 



A mixture of methyl 2-{[2^t^-butyldimethylsilyloxy)ethyl]thio}acetate (2.65 g, 
10 mmol) and hydrazine monohydrate (5 g, 100 mmol) in ethanol was stirred at room 
temperature for 2 h and concentrated. The residue was taken up in ethyl acetate (50 mL), 
washed with water (5 x 20 mL), dried (MgS0 4 ), and concentrated to give a colorless oil 
(2.53 g, 96%). 

1 HNMR(CDC1 3 ) 5 7.99 (br s, 1H), 3.85 (br s, 2H), 3.79 (t, 2H, J=6.0 Hz), 329 (s, 
2H), 2.68 (t, 2H, J=6.2 Hz), 0.88 (s, 9H), 0.06 (s, 6H). MS (ES+) m/e 265 (M+l). 

c) 4-{[4-(N,N-Dimethyla^^ acid hydrochloride 



A mixture of methyl 4-aminobenzoate (4.53 g, 30 mmol), 4-(N,N- 
dimethylamino)butyric acid hydrochloride (6.71 g, 40 mmol), diisopropylcarbodiimide 
(5.05 g, 40 mmol), and l-hydroxybenzptriazole (5.41 g, 40 mmol) in N,N- 
dimethylfonnamide (200 mL) was stirred at room temperature over the weekend. The 
reaction mixture was poured into water (600 mL), made basic with 2 M NaOH to pH -1 0, 
and extracted with ethyl acetate (5 x 150 mL). The combined ethyl acetate extracts were 




H 




O 
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washed with 2 M NaOH (2 x 150 mL), dried (MgS0 4 ), and concentrated. The residue 
was purified on a cation exchange column (Bio-Rad 50W-X2 resin) to give colorless oil 
(6.18 g, 78%). This material (5.28 g, 20 mmol) was dissolved in tetrahydxofiiran (30 mL) 
and stirred with 2 M NaOH (50 mL, 100 mmol) at room temperature overnight Ether (30 
5 mL) was added and the phases were separated The aqueous layer was loaded to an anion 
exchange column (Bio-Rad AG1-X2 resin). The column was eluted with water until the 
eluent became neutral, followed by 4 M HQ in dioxane to recover the product. Dioxane 
was evaporated- The resultant solid was washed with dioxane (250 mL) and methylene 
chloride (200 mL) to give the final product (3.68, 64%). 
10 l H NMR (DMSOd6) 5 10.40 (s, 1H), 10.0 (br s, 1H), 7.84 (d, 2H, J=8.8 Hz), 7.68 

(d, 2H, J=8.8 Hz), 3.03 (m, 2H), 2.72 (s, 6H), 2.45 (m, 2H), 1.92 (m, 2H). MS (ES-) m/e 
249 (M-l). 

d) 2-{[(2<tert-Butyldimet^ {4-[(4-(N,N- 
1 5 dimethylamino)butanoyl)amino]phenyl} - 1 ,3,4-oxadiazole 



To a stirred mixture of 2- {[2-(tert-butyldime%lsilyloxy)ethyi]thio} acetic 
hydraade (2.65 g, 10 mmol), 4-{[4-(N,N-Dime%iamino)butanoyl]amino}benzoic acid 
hydrochloride (2.86 g, 10 mmol), and 4^^-Hiimethylaminophenyl)diphenylphosphine 

20 (9.16 g, 30 mmol) in acetonitrile (100 mL) at 0 °C was added slowly a solution of 

triethylamine (6.07 g, 60 mmol) in carbon tetrachloride (7.69 g, 50 mmol). The resultant 
mixture was stirred at room temperature overnight and concentrated. The residue was 
taken up in methylene chloride (150 mL), washed with 2 M NaOH (2 x 50 mL), dried 
(MgS04), and concentrated The residue was purified by chromatography (silica gel, 10% 

2 5 methanol/methylene chloride to 5% methanol and 5% 7 M methanolic 
ammonia/methylene chloride) to give a pale yellow oil (1.79 g, 38%). 



*H NMR (CDC1 3 ) 8 10.16 (s, 1H), 7.97 (d, 2H, J=8.8 Hz), 7.87 (d, 2H, J=8.8 Hz), 
3.96 (s, 2H), 3.81 (t, 2H, J=6.4 Hz), 3.0 (t, 2H, J=5.6 Hz), 2.75-2.85 (m, 4H), 2.76 (s, 
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6H), 2.15-2.19 (m, 2H), 0.87 (s, 9H), 0.05 (s, 6H). IR (film, cm" 1 ) 3473, 3327, 2963, 
1659, 1598, 1496, 1245, 1181, 1088, 750. MS (ES+) m/e 479 (M+l). Anal. Calcd for 
CzaHjsN^SSi: C, 57.71; H, 8.00; N, 11.70; S, 6.70. Found C, 57.57; H, 8.12; N, 1 1.52; 
S,6.91. 

e) 2-{[(2-hydroxyethyl)thio]methyl}-5-{4-[(4-(N^I- 
dimethylainmo)butanoyl)amino]phenyl}-l,3,4-oxadiazole 

H 




2-{[(2-(tert-ButyldimethylsayIoxy)ethyl)tWo]me%l}-5-{4-[( 
d±ne%Iamino)butanoyl)aniino]phen.yl}-l,3,4-oxadiazole (1.47 g, 3 mmol) was stirred in 
2 M HC1 (15 mL) until it appeared completely dissolved (-30 min). The solution was 
washed with methylene chloride (3 x 10 mL), treated with 2 M NaOH to pH ~1 1, and 
extracted with methylene chloride (3x10 mL). The combined methylene chloride 
extracts were dried (MgS0 4 ) and concentrated to give a pale yellow solid (430 mg, 39%). 

*H NMR (CDC1 3 ) 6 10.66 (s, 1H), 7.96 (d, 2H, J=7.8 Hz), 7.66 (d, 2H, J=7.8 Hz), 
3.94 (s, 2H), 3.81 (t, 2H, J=5.9 Hz), 2.83 (t, 2H, J=5.6 Hz), 2.49-2.56 (m, 4H), 2.36 (s, 
6H), 1.88 (m, 2H). IR(KBr, cm" 1 ) 3482, 3330, 2957, 1661, 1603, 1501, 1411, 1168, 756. 
MS (ES+) m/e 365 (M+l). Anal. Calcd for CiyH^OjS: C, 56.02; H, 6.64; N, 15.37; S, 
8.80. Found C, 56.16; H, 6.74; N, 15.38; S, 8.94. 

9 2-{[(2-(4-Fluorophenoxy)ethyI)tMo]methyl}-5-{4-[(4-(NJNT- 
dimemylammo)butanoyl)amino]phenyl>-l,3,4-oxadiazole 
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A solution of 2-{[(2-hydroxyethyl^ 
dimethylamino)butanoyl)am^^ (130 mg, 0.36 mmol), 4- 

fluorophenol (161 mg, 1.44 mmol), and triphenylphosphine (184 mg, 0.7 mmol) in 
tetrahydrofuran (6 mL) was cooled with an ice bath and diisopropyl azodicarboxylate (142 
5 mg, 0.7 mmol) in tetrahydrofuran (1 mL) was added dropwise. After 5 min the cooling 
bath was removed and the mixture was stirred at room temperature overnight. The 
resultant mixture was diluted with ethyl acetate (10 mL), washed with 2 M NaOH (3x10 
mL), dried (MgSCU), and concentrated. The residue was purified by preparative TLC 
(silica gel, 5% methanol and 5% 7 M methanolic ammonia in methylene chloride, twice 

10 developed) to give a colorless oil (151 mg, 92%). 

l H NMR (CDCh) 5 10.67 (s, 1H), 7.94 (d, 2H, J=8.8 Hz), 7.65 (d, 2H, J=8.4 Hz), 
6.92 (t, 2H, J=8.6 Hz), 6.79-6.82 (m, 2H), 4.13 (t, 2H, J=6.2 Hz), 4.01 (s, 2H), 3.01 (t, 
2H, J=6.2 Hz), 2.54 (t, 2H, J=6.4 Hz), 2.49 (t, 2H, J=5.8 Hz), 2.35 (s, 6H), 1.84-1.88 (m, 
2H). IR(film, cm' 2 ) 3456, 3322, 2957, 1657, 1600, 1446, 1382, 1215, 1177, 755. MS 

15 (ES+) m/e 459 (M+l). Anal. Calcd for C23H27FN4O3S: C, 60.24; H, 5.93; K, 12.22; S, 
6.99. Found C, 60.13; H, 5.86; N, 12.36; S, 6.94. 

Example 157 

Preparation of 2-{[(2-(4-Methoxyphenoxy)ethyl)thio]methyl} 
2 0 dimethylamino)butanoyl)amino]phenyl}-l,3 9 4-oxadiazole 



A solution of 2-{[(2-hydroxyethyl)thio]methyl}-5-.{4-[(4-(N,N- 
dimethylamino)butanoyl)amino]phenyl}-l,3,4-oxadiazole (80 mg, 0.22 mmol), 4- 
methoxyphenol (109 mg, 0.88 mmol), and triphenylphosphine (115 mg, 0.44 mmol) in 
2 5 tetrahydrofuran (8 mL) was cooled with an ice bath and diisopropyl azodicaiboxylate (89 
mg, 0.44 mmol) in tetrahydrofuran (0.5 mL) was added dropwise. After 5 minutes the 
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cooling bath was removed and the mixture was stirred at room temperature overnight. 
The resultant mixture was diluted with ethyl acetate (10 mL), washed with 2 M NaOH (3 
x 5 mL), dried (MgS0 4 ), and concentrated. The residue was purified by preparative TLC 
(silica gel, 5% methanol and 5% 7 M methanolic ammonia in methylene chloride, twice 
developed) to give a colorless oil (53 mg, 50%). 

J H NMR (CDCfe) 8 10.63 (s, 1H), 7.94 (d, 2H, J=8.8 Hz), 7.66 (d, 2H, J=8.7 Hz), 
6.81 (d, 2H, J=9.5 Hz), 6.78 (d, 2H, J=9.2 Hz), 4.13 (t, 2H, J=6.2 Hz), 4.01 (s, 2H), 3.73 
(s, 3H), 3.0 (t, 2H, J=6.2 Hz), 2.49-2.57 (m, 4H), 2.36 (s, 6H), 1.83-1.91 (m, 2H). JR 
(film, cm" 1 ) 3470, 3341, 2955, 1661, 1606, 1500, 1438, 1388, 1237, 1176, 764. MS 
(ES+) m/e 471 (M+l). Anal. Calcd for QmHsoN^S: C, 61.26; H, 6.43; N, 11.91; S, 
6.81. Found C, 61.29; H, 6.45; N, 11.74; S, 6.73. 



Example 158 

Preparation of 2-{[(2<4-Benzoyloxyphenoxy)emyl)thio]memyl-5-{4-[(4-(N^- 
dimemylammo)butanoyl)amino]phenyl}-l,3,4-oxadiazole 




A solution of 2-{[(2-hyaroxyemyl)lWo]methyl}-5--{4-[(4-(N,N- 
dimemyIammo)butanoyl)aniino]phenyl}-U,4-oxadiazole (80 mg, 0.22 mmol), 4- 
hydroxyphenyl benzoate (189 mg, 0.88 mmol), and triphenylphosphine (1 16 mg, 0.44 
mmol) in tetrahydrofuran (8 mL) was cooled with an ice bath and diisopropyl 
azodicarboxylate (89 mg, 0.44 mmol) in tetrahydrofuran (0.5 mL) was added dropwise 
After 5 min the cooling bath was removed and the mixture was stirred at room 
temperature overnight. The resultant mixture was diluted with ethyl acetate (1 0 mL), 
washed with 2 M NaOH (3x5 mL), dried (MgS0 4 ), and concentrated. The residue w 
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puiified by preparative TLC (silica gel, 5% methanol and 5% 7 M methanolic ammonia in 
methylene chloride, twice developed) to give colorless oil (72 mg, 58%). 

*H NMR (CDCI 3 ) 5 10.55 (s, 1H), 8.17 (d, 2H, J=7.7 Hz), 7.95 (d, 2H, J=8.4 Hz), 
7.67 (d, 2H, J=8.4 Hz), 7.61 (t, 1H, J=7.3 Hz), 7.48 (t, 2H, J=7.6 Hz), 7.09 (d, 2H, J=9.2 
5 Hz), 6.91 (d, 2H, J=8.8 Hz), 4.19 (t, 2H, J=6.0 Hz), 4.02 (s, 2H), 3.05 (t, 2H, J=62 Hz), 
2.46-2.57 (m, 4H), 237 (s, 6H), 1.86-1.90 (m, 2H). BR. (film, cm' 1 ) 3420, 3035, 2957, 
2771, 1763, 1660, 1601, 1499, 1423, 1215, 1170, 755. MS (ES+)m/e 561 (M+l). Anal. 
Calcd for C30H32N4O5S: C, 64.27; H, 5.75; N, 9.99; S, 5.72. Found C, 64.40; H, 5.62; N, 
10.03; S, 5.74. 

10 

Example 159 

Preparation of 2- {[(2-(4-Hydroxyphenoxy)ethyI)tbio]methyl} -5- {4-[(4-(N^- 
dimemylanimo^utanoylJanimoJpheaiyll-ljS^-oxadiazole 




15 To a solution of 2-{[(2<4-benzoyloxyphenoxy)ethyl)thio]methyl-5-{4-[(4-(N^- 

dimemylammo)butanoyl)amino]phenyl}-13,4-oxadiazole (50 mg, 0.1 mmol) in MeOH (1 
mL) and tetrahydrofuran (0.5 mL) was added 2M NaOH (1 mL, 2 mmol). The mixture 
was stirred at room temperature overnight and extracted with methylene chloride (3x5 
mL). The combined methylene chloride extracts were washed with water (1 mL), dried 

2 0 (MgS0 4 ), and concentrated to give a colorless oil (30 mg, 66%). 

J H NMR (CDClj) 5 10.60 (s, 1H), 7.86 (d, 2H, J=8.4 Hz), 7.58 (d, 2H, J=8.4 Hz), 
6.72 (d, 2H, J=8.8 Hz), 6.67 (d, 1H, J=9.2 Hz), 4.07 (t, 2H, J=6.2 Hz), 4.0 (s, 2H), 3.01 (t, 
2H, J=6.2 Hz), 2.44-2.56 (m, 4H), 2.34 (s, 6H), 1.83-1.92 (m, 2H). IR (film, cm" 1 ) 3458, 
3333, 2965, 1660, 1597, 1500, 1410, 1395, 1264, 1163, 757. MS (ES+) m/e 457 (M+l). 

25 Anal. Calcd for C23H28N4O4S: C, 60.51; H, 6.18; N, 12.27; S, 7.02. Found C, 61.02; H, 
626; N, 12.09; S, 7.08. 
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Example 160 
Preparation of 2-{[(2-Phenoxyethy^^ 
piperidinoethyl)ainino)carbonyl]phenyl} -1,3,4-oxadiazole 




5 a) 5-{2-[((2-Phenoxyethy^ 




To a mixture of 4-carboxyphfhalide (178 mg, 1 mmol), 2-phenoxythioacetic 
hydrazide hydrochloride (316 mg, 1.2 mmol), 4-(N,N- 

dimethylamino)phenyIdiphenylphosphine (917 mg, 3 mmol), and triethylamine (607 mg, 
10 6 mmol) in acetonitrile (10 mmol) was added carbon tetrachloride (770 mg, 5 mmol). 
The resultant mixture was stirred at room temperature overnight and concentrated. The 
residue was partitioned between ether (50 mL) and 2 M HC1 (30 mL). The organic layer 
was washed with 2 M HC1 (5 x 20 mL), dried (MgS0 4 ), and concentrated. The residue 
was triturated from methylene chloride and hexanes to give a white solid (186 mg, 51%). 
1 5 The reaction was repeated on 3 mmol scale to give the same product (652 mg, 59%). 

] H NMR (CDCI3) 8 8.16 (d, 1H, J=8.1 Hz), 8.13 (s, 1H), 8.02 (d, 1H, J=7.8 Hz), 
7.22-7.26 (m, 2H), 6.93 (t, 1H, J=7.3 Hz), 6.86 (d, 2H, J=8.0 Hz), 5.37 (s, 2H), 4.20 (t, 
2H, J=5.8 Hz), 4.09 (s, 2H), 3.05 (t, 2H, J=5.9 Hz). MS (ES+) m/e 369 (M+l). 
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b) 2-{[(2-Phenoxyethyl^ 
piperidinoe1hyl)amino)caibonyl]phenyl}^^ 




X N — N OH 



Lithium aluminum hydride (I M in ether, 1 mL, 1 mmol) was diluted with 
tetrahydrofuran (1 mL) and N-(2-aminoethyl)piperidine (641 mg, 5 mmol) in 
tetrahydrofuran (1 mL) was added dropwise over 3 min. The resultant mixture was stirred 
at room temperature for 2 hr, diluted with tetrahydrofuran (4 mL), and 5-{2-[((2- 
phenoxyethyl)1hio)methyi]-l,3,4-oxadiazol-5-yl}phthalide (368 mg, 1 mmol) was added. 
Stirring was continued at room temperature overnight and tetrahydrofuran (5 mL), 
followed by 2 M NaOH (5 mL) was added. The mixture was stirred for 30 min, diluted 
with water (15 mL), and extracted with ethyl acetate (3x15 mL). The combined ethyl 
acetate extracts were washed with brine (15 mL), dried (MgS04), and concentrated. The 
residue was recrystallized from methylene chloride and hexanes (1:1) to give a white solid 
(280mg,56%). 

! HNMR (CDC1 3 ) 5 8.02 (s, 1H), 8.0 (d, 1H, J-8.0 Hz), 7.64 (d, 1H, J=7.7 Hz), 
7.22-7.26 (m, 2H), 7.10 (br s, 1H), 6.92 (t, 1H, J=7.3 Hz), 6.87 (d, 2H, J=8.4 Hz), 4.64 (s, 
2H), 4.19 (t, 2H, J=6.0 Hz), 4.05 (s, 2H), 3.59 (dd, 2H, J=8.2, 5.5 Hz), 3.04 (t, 2H, J-5.9 
Hz), 2.60 (t, 2H, J=5.7 Hz), 2.4-2.52 (m, 4H), 1.60-1.66 (m, 4H), 1.47-1.50 (m, 2H). IR 
(KBr, cm" 1 ) 3465, 3310, 2940, 2888, 2854, 1638, 1556, 1496, 1420, 1297, 1020, 750. MS 
(ES+) m/e 497 (M+l). Anal. Calcd for C26H32N4O4S: C, 62.88; H, 6.49; N, 11 28; S, 
6.46. Found C, 6327; H, 6.46; N, 1 1.14; S, 6.28. 
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Example 161 

Preparation of 2- {[(2-Phenoxyethyl)thio]metibtyl}-5-[4-(2-ben2yl-2- 
aminoacetamido)phenyl]-l ,3,4-oxadiazole 




a ) 2-{[(2-Phenoxyethyl)thio]methyl}-5-{4-[2-benzyl-2-((tert- 
butoxycaibonyl)ainko)acetamido]phenyl}-l,3,4-oxadiazole 




To a mixture of 2-{[(2-phe^oxyethyl)tm'o]metfayl}-5-(4-aminophenyl)-l,3,4- 
oxadiazole (327 mg, 1 mmol), Boc-L-phenylalanine (796 mg, 3 mtnol), and 1- 
hydroxybenzotriazole (405 mg, 3 mmol) in tetrahydrofuran (25 mL) was added 
diisopropylcarbodiimide (379 mg, 3 mmol) and the mixture was stirred at room 
temperature overnight. The reaction mixture was diluted with ethyl acetate (25 mL), 
washed with 2 M NaOH (3 x 10 mL) and brine (25 mL), dried (MgS0 4 ), and 
concentrated. The residue was purified by chromatography (silica gel) to give a yellow 
solid (167 mg, 29%). 

*H NMR (CDC1 3 ) 8 7.93 (d, 2H, J=8.4 Hz), 7.80 (d, 2H, J=8.4 Hz), 7.22-7.32 (m, 
7H), 6.93 (t, 1H, J=7.5 Hz), 6.87 (d, 2H, J=7.7 Hz), 5.08 (br s, 1H), 4.18 (t, 2H, J=6.2 
Hz), 4.02 (s, 2H), 3.78 (t, 1H, J=6.4 Hz), 3.14 (d, 2H, J=6.9 Hz), 3.03 (t, 2H, J=6.2 Hz), 
1.12 (s, 9H). MS (ES+) m/e 575 (M+l). 
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b) 2-{[(2-Phenoxye%l)tMo]methyI}^ 
1,3,4-oxadiazole 




A mixture of 2-{[(2-phmoxyelhyl)1iuo]methyl}-5-{4-[2-ben2yl-2-((tart- 
5 butoxycarbonyl)aimno)acetamido]phen)d}-l^,4-oxadiazole (144 mg, 0.25 mmol) and 
25% trifluoroacetic acid in methylene chloride (2.5 mL) was stirred at room temperature 
overnight and concentrated. The residue was taken up in methylene chloride (15 mL), 
washed with 2 M NaOH (2 x 10 mL), dried (MgS0 4 ), and concentrated. The residue was 
purified by chromatography (silica gel, 10% methanol/methylene chloride) to give a white 
10 solid (74 mg, 60%). 

'H NMR (CDC1 3 ) 8 9.69 (s, 1H), 7.98 (d, 2H, J=8.8 Hz), 7.74 (d, 2H, J=8.7 Hz), 
7.23-7.34 (m, 7H), 6.93 (t, 1H, J=7.3 Hz), 6.89 (d, 2H, J=8.8 Hz), 4.19 (t, 2H, J=62 Hz), 
4.03 (s, 2H), 3.75 (dd, 1H, J=9.5, 4.0 Hz), 3.37 (dd, 2H, J=13.9, 3.7 Hz), 3.04 (t, 2H, 
J=62 Hz), 2.80 (dd, 1H, J=13.9, 9.5 Hz). IR (KBr, cm -1 ) 3430, 3060, 2981, 2926, 1681, 
15 1599, 1501, 1426, 1386, 1238, 1094, 744. MS (ES+) m/e 475 (M+l). Anal. Calcd for 

C26H26N4O3S: C, 65.80; H, 5.52; N, 11.81; S, 6.76. Found C, 65.70; H, 5.56; N, 11.68; S, 
6.61. 

Example 162 

20 Preparation of (S>2-{[(2-Phenoxyemyl)thio]me^ 

dimemylemylenemamino)acetamido]phenyl}-l,3,4-oxad^ 
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A mixture of 2-{[(2-phenoxyethyt)thio]m^^ 
aminoacetainido)plienyl]-l,374-oxadiazole (61 mg, 0.125 mmol), 2-(N,N- 
dimethylaminojethylchloride hydrochloride (72 mg, 0.5 mmol), sodium carbonate (211 
5 mg, 2 mmol), and sodium iodide (75 mg, 0.5 mmol) in ethanol (5 mL) was stirred under 
reflux overnight. The reaction mixture was poured into water (20 mL) and extracted with 
methylene chloride (3 x 10 mL) . The combined methylene cholride extracts were dried 
(MgS0 4 ) and concentrated. The residue was purified by chromatorgraphy (silica gel, 1 0% 
methanol/methylene chloride) to give the desired product (30 mg, 44%) and recovered 

1 0 starting amine (13 mg, 21%). 

l H NMR (CDC1 3 ) 8 10.06 (s, 1H), 7.98 (d, 2H, J=8.5 Hz), 7.78 (d, 2H, J=8.8 Hz), 
7.23-7.33 (m, 7H), 6.93 (t, 1H, J=7.3 Hz), 6.88 (d, 2H, J=8.4 Hz), 4.20 (t, 2H, J=6.0 Hz), 
4.03 (s, 2H), 3.32-3.42 (m, 2H), 3.04 (t, 2H, J=6.2 Hz), 2.74 (dd, 1H, J=13.9, 10.2 Hz), 
2.54-2.58 (m, 2H), 2.38 (m, 1H), 2.24 (m, 1H), 2.09 (s, 6H). MS (ES+) m/e 546 (M+l). 

15 Anal. Calcd for C30H35N5O3S: C, 66.03; H, 6.46; N, 12.83; S, 5.88. Found C, 66.18; H, 
6.37; N, 12.71; S, 6.01. 



Example 163 

Preparation of (+)-2-{[(2-Phenoxyethy^ 
2 0 dime%lethylenediamino)acetemido]phenyl}-l,3,4-oxadiazole 

^~<y n— n 




a) (+)-Ethyl 2-[(2-rutrobenzenesuJfonyl)amiiio]propionate 
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O 

N0 2 o H II 

A solution of 2-nitrobenzenesulfonyl chloride (6.0 g, 27.1 mmol) and DL-alanine 
ethyl ester hydrochloride (5.0 g, 32.5 mmol) in methylene chloride (250 mL) was cooled 
in an ice/water bath. Triemylamine (9.5 mL, 67.8 mmol) was added dropwise over 3 min. 
5 The reaction was stirred for 10 min in the ice/water bath, men at room temperature for 3 
h. The mixture was extracted with 2N HCi (3x100 mL), dried (MgS0 4 ), filtered and 
concentrated to yield 8.1 g (98%) of a yellow solid. 

'HNMR (CDC1 3 ) 8 8.05 (m, 1H), 7.89 (m, 1H), 7.69 (m, 2H), 6.07 (d, 1H, J=8 Hz), 4.19 
(m, 1H), 3.93 (dd, 2H, J=14 and 14 Hz), 1.45 (dd, 3H, 1=3 and 6 Hz), 1.07 (dt, 3H, J=14 
10 and 14 Hz). MS (ES+) m/e 303 (M+l). 

b) (+>Ethyl 2-[N-(2-nitrobenzenesulfonyl>^^^ 
emanediamino]propionate 




15 A solution of ethyl (+)-ethyl 2-[(2-nitrobenzenesiuTonyl)amino]pTopionate (3.0 g, 

10 mmol), N^-dimethylethanolamine (2.0 mL, 20 mmol) and triphenylphosphine (6.56 
g, 25 mmol) in THF (100 mL) were cooled in an ice/water bath. Diethyl azodicarboxylate 
(4.0 mL, 25 mmol) was added dropwise over 3 min, stirred another 10 min, men stirred at 
room temperature for 16 h. The mixture was concentrated, diluted with methanol (20 

2 0 mL) and loaded onto a column containing Bio-Rad 50W-X2 cation exchange resin (50 g, 
pre-washed 800 mL of methanol). The column was washed with methanol (800 mL) and 
methylene chloride (200 mL). The product was then eluted with 2N ammonia/methanol 
(500 mL) and concentrated to yield 3.34 g of a yellow oil. This material was diluted with 
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ethyl acetate (50 mL), extracted with water (3x50 mL) f dried (MgS0 4 ), filtered and 
concentrated to yield 2.92 g (78%) of a yellow oil. 

J H NMR (CDCI3) 8 8.07 (m, 1H), 7.65 (m, 2H), 7.57 (m, 1H), 4.75 (m, 1H), 4.03 
(m, 2H), 3.56 (m, 1H), 3.17 (m, 1H), 2.63 (m, 1H), 2.46 (m, 1H), 2.20 (s, 6H), 1.51 (d, 
3H, J=7 Hz), 1.12 (t, 3H, J=14 Hz). MS (ES+) m/e 375 (M+l). 

c) (+>2-[>K2-Nitrobenzenesuu^^^ ,2- 



A solution of (+>ethyl 2-[N-(2-nitrobenzene^onyl)-N-(N'^-dune%lamino)- 
l,2-ethanediainino]propionate (2.92 g, 7.8 mmol) and aqueous 2 NNaOH (20 mL, 40 
mmol) in tetrahydrofuran (14 mL) was stirred at room temperature for 2 h. The mixture 
was loaded onto a column of Bio-Rad AG1-X2 anionic exchange resin (40 g, pre-washed 
with 800 mL of water) and allowed to settle for 20 min before it was passed through the 
column. The column was washed with water (800 mL) and 1,4-dioxane (600 mL). The 
product was then eluted with 4 N HC1 in 1,4-dioxane and concentrated to yield 2.06 g 
(76%) of a yellow oil. 

'HNMR (DMSO-D6) 5 10.00 (br s, 1H), 8.17 (m, 1H), 7.80-7.92 (m, 3H),4.55 
(m, 1H), 4.15 (m, 1H), 3.80 (m, 1H), 3.75 (m, 2H), 2.75 (s, 6H), 1.45 (d, 2H, J=7 Hz). 
MS(ES-)m/e344(M-l). 

d) ( + )-2-{[(2-Phenoxyemyl)utio]memyl)-5-{4-[(2-(N , ^-dime% 
^benzenesulfonyl)-l,2-emanedi^ 
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A solution of (+>2-(>K2-mtrobeitf 
ethanediaminojpropionic acid (345 mg, 1 mmol) and2-{[(2-phenoxyethyl)lMo]methyl}- 
5-(4-aminophenyl)-l,3,4-oxadiazoIe (327 mg, 1 mmol) in anhydrous pyridine (3.0 mL) 
was cooled in an ice-salt water bath under nitrogen- Phosphorus oxychloride (0.15 mL, 
1 .6 mmol) was added dropwise and the cooled reaction stirred for 3 h. The reaction was 
quenched with water (10 mL) and extracted with ethyl acetate (3x10 mL). The combined 
organic phase was extracted with saturated aqueous sodium bicarbonate (3x1 0 mL), water 
(3x10 mL) and brine (3x10 mL), dried (MgS0 4 ), filtered and concentrated The residue 
was co-evaporated with toluene (3x5 mL) to remove any lingering pyridine. This material 
was purified by preparative TLC (5% methanol/methylene chloride) to yield 147 mg 
(22%) of a brown oil. 

l HNMR (CDC1 3 ) 5 8.59 (br s, 1H), 8.16 (d, 1H, J=9 Hz), 7.97 (d, 2H, J=9 Hz), 
7.63-7.75 (m, 5H), 7.25 (m, 2H), 6.93 (m, 1H), 6.87 (d, 2H, J=8 Hz), 4.18 (m, 3H), 4.02 
(s, 2H), 3.91 (m, 1H), 3.42 (m, 1H), 3.02 (m, 2H), 2.55 (m, 1H), 2.43 (m, 1H), 2.24 (s, 
6H), 1.40 (t, 3H, J=14 Hz). MS (ES+) m/e 655 (M+l). 

e) (+)-2-{[(2-Phenoxyethyl)th^^ 
dimethylethylenediamino)acet^ 

M— N 

A mixture of (+)-2-{[(2-phenoxyethyl)to^ 
(2-nitrobenzenesulfonyl)- 1 ^-etlmediamino)propionyr)amino]phenyl} -1,3 ,4-oxadiazole 
(147 mg, 0.22 mmol), benzenethiol (0.04 mL, 0.39 mmol) and potassium carbonate (93 
mg, 0.67 mmol) was stirred in N,N-dimethylformamide (2.0 mL) at room temperature for 
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1 h. The mixture was diluted with ethyl acetate (40 mL), extracted with water (5x10 mL), 
dried (MgS0 4 ), filtered and concentrated to yield 1 82 mg of a brown oil. This residue 
was purified by preparative TLC (10% methanol/methylene chloride) to yield 35 mg 
(33%) of a colorless oil. 

l H NMR (CDC1 3 ) 5 9.97 (s, 1H), 7.97 (d, 2H, J=8 Hz), 7.76 (d, 2H, J=8 Hz), 7.26 
(m, 2H), 6.93 (dd, 1H, J=7 and 8 Hz), 6.88 (d, 2H, J=8 Hz), 4.19 (t, 2H, J=12 Hz), 4.02 
(s, 2H), 3.26 (m, 1H), 3.04 (t, 2H, J=12 Hz), 2.81 (m, 1H), 2.64 (m, 1H), 2.47 (m, 1H), 
2.37 (m, 1H), 2.24 (s, 6H), 1.40 (d, 2H, J=7). IR (film, cm" 1 ) 3421, 3071, 2977, 2938, 
1683, 1603, 1499, 1413, 1242, 732. MS (ES+) m/e 470 (M+l). Anal. Calcdfor 
C24H31N5O3S: C, 61.38; H, 6.65; N, 14.91; S, 6.83. Found C, 61.86; H, 6.62; N, 15.06; S, 
6.41. 

Example 164 

Preparation of (+)-2-{[(2-Phenoxyethvl)tMo]methyi}-5-{4-[2-isobutyl-2-(N',N'- 
dime%lemylenemainmo)a<»tamido]phenyl}-l,3,4-oxadiazole 




This compound was prepared similarly to (+>2-{[(2-phenoxyethyl)thio]methyl>- 
5-{4-[2-memyl-2-(N',N'-dmemyle^ 
from DL-alanine ethyl ester hydrochloride. 

*H NMR (CDCI3) □ 9.98 (s, 1H), 7.96 (d, 2H, J=9 Hz), 7.76 (d, 2H, J=9 Hz), 7.25 
(m, 2H), 6.93 (dd, 1H, J=7 and 8 Hz), 6.87 (d, 2H, J=8 Hz), 4.19 (t, 2H, J=12 Hz), 4.02 
(s, 2H), 3.18 (m, IH), 3.04 (t, 2H, J=12 Hz), 2.76 (m, 1H), 2.65 (m, 1H), 2.47 (m, 1H), 
2.39 (m, 1H), 2.24 (s, 6H), 1.65-1.78 (m, 2H), 1.48 (m, 1H), 0.96 (dd, 6H, J=2 and 9 Hz). 
IR (film, cm' 1 ) 2958, 2867, 2250, 1684, 1601, 1505, 1240, 909, 734, 650. MS (ES+) m/e 
512 (M+l). Anal. Calcd for Q^NsQjS: C, 63.38; H, 7.29; N, 13.69; S, 6.27. Found C, 
63.70; H, 6.73; N, 13.79; S,5.93. 

Example 165 
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Preparation ofN^3-Dme&ylamm<>^^ 
[ 1 >3>4]oxadiazol-2-yl] -benzamide 




To a solution of 3-phenoxypropanol (5 g, 32.8 mmol) in 30 roL toluene was added 
tert-butylbromoacetate (19.2 g, 99 mmol) and tetrabutylammonium hydrogen sulfate (2.8 
g, 8.2 mmol). The mixture was cooled to 0°C and treated with 25 mL 50% aqueous 
NaOH. After stilting for 10 minutes at 0°C the cooling bath was removed and the reaction 

1 0 was stirred at ambient temperature for 2 hours. It was diluted with 50 xnL toluene and the 
layers were separated. The aqueous layer was extracted with 50 mL toluene and the 
combined organic layer was dried over MgS04 before concentrating to dryness. The 
resulting colorless oil was purified by chromatography using EtOAc in hexanes to recover 
6.1 g (23 mmol, 69%) of the desired product as an oil. MS (ES) m/e 378 

15 l HNMR (CDC1 3 ) 8 129-125 (m, 2H), 6.95-6.89 (m, 3H), 4.11-4.07 (m, 2H), 3.97 

(s, 2H), 3.72-3.69 (m, 2H), 2.11-2.08 (m, 2H,) andl.47 (s, 9H). 

b) (3-Phenoxy-propoxy)-acetic acid 



O 




(3-Phenoxy-propoxy)-acetic acid tert-butyl ester (7.6 g, 29 mmol) was mixed with 
18 g anisole and 50 mL CH 2 C1 2 then treated with 25 mL TFA. The mixture was stirred at 
ambient temp overnight, concentrated to dryness under vacuum and purified by 
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chromatography using MeOH in CHC13 to recover 5.5 (26 mmol, 90%) of the desired 
product as an oil. MS (ES) m/e 211 

l H NMR (CDC1 3 ) 8 10.55 (bs, 1H), 7.3-7.6 (m, 2H), 6.97-6.90 (m, 3H), 4.15 (s, 
2H), 4.14-4.10 (m, 2H), 3.78-3.75 (m, 2H), 2.14-2.08 (m, 2H). 



A mixture of dimethyl terephthalate (1 1 g, 57 mmol) and 350 mL MeOH was 
treated with 2 mL (62 mmol) of anhydrous hydrazine. The mixture was refluxed for 4 

1 0 hours, cooled to room temp and filtered. The filtrate was allowed to stand at room temp 
for several hours then refiltered. The second filtrate was concentrated to dryness, mixed 
with 200 mL THF, refluxed for several minutes then allowed to stand at room temperature 
for several hours. The solid was filtered to recover 3.9 g (20 mmol, 35%) product as white 
crystals. MS (ES) m/e 21 1 

15 l H NMR (DMSO-d6) 5 9.95 (s, 1H), 8.0-7.98 (m, 2H), 7.92-7.90 (m, 2H), 4.56 (s, 

2H), and 3.30 (s,3H). 

d) 4-{N '-[2-(3-Phenoxy-propoxy)-acetyl]-hydrazino}-benzoic acid methyl ester 




20 A mixture of (3-phenoxy-propoxy)-acetic acid (3 g, 14.3 mmol) in 25 mL CH2CI2 

was treated with an excess (1 mL) oxalyl chloride and 1 drop of DMF then stirred 
overnight. After concentration to dryness under vacuum, the residue was dissolved in 10 
mL CH2CI2 and added to a cold (0°C) mixture of 125 mL pyridine and the 4- 



5 



c) 



4-Hydrazinocarbonyl-benzoic acid methyl ester 
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hydrazmocarbonyl-benzoic acid methyl ester. The reaction was stirred overnight at 
ambient temperature, concentrated to dryness under vacuum and purified by 
chromatography using EtOAc in hexanes to recover 2.7 g of oil which crystallized. 
l H NMR (CDC1 3 ) 8 9.36-935 (m, 1H), 9.11-9.09 (m, 1H), 8.07-8.03 (m, 2H) 3 
5 7.82-7.80 (m, 2H), 7.28-7.22 (m, 2H), 6.94^6.86 (m, 3H), 4.12-4.06 (m, 4H), 3.94 (s, 3H), 
3.79-3.76 (m, 2H), and 2.15-2.07 (m, 2H). 

e) 4-[5-(3-Phenoxy-propoxymethyl)-[l ,3,4]oxadiazol-2-yl]-benzoic acid methyl ester 

10 A mixture of 4-{]^-[2-(3-Phenoxy-propoxy)-acetyl]-hydrazino}-benzoic acid 

methyl ester (2.3 g, 6 mmol) and 25 mL SOCl 2 was refluxed overnight and concentrated 
to dryness under vacuum. Residual SOCfe was remover by mixing with toluene and 
reconcentrating to an oil. After dissolving in 16 mL CH2CI2 and 4 mL MeOH, it was 
treated with 3 mL 2 M trimethylsilyldiazomethane in hexanes, reconcentrated to dryness 

15 and purified by silica gel chromatography using EtOAc in hexanes to recover 0.8 g of 
product 

'HNMR (CDCI3) 8 8.15-8.08 (m, 4H), 7.24-7.21 (m, 2H), 6.91-6.84 (m, 3H), 
4.79 (s, 2H), 4.08-4.06 (m, 2H), 3.96 (s, 3H), 3.82-3.79 (m, 2H), 2.13-2.07 (m, 2H). 

20 f) 4-[5-(3-Phenoxy-propoxymethyl>[ 1 ,3,4]oxadiazol-2-yl]-benzoic acid 

4-[5-(3-Phenoxy-propoxymethyl>|;i^,4]oxadia2ol-2-yl]-ben2oic acid methyl ester 
(0.8 g, 2.3 mmol) was dissolved in 50 mL THF, treated with 3.5 mL 1 M aqueous LiOH, 
and stirred overnight at ambient temperature. The reaction was neutralized with 3.5 mL 1 
25 N HQ, mixed with 20 mL brine and extracted twice with 20 mL EtOAc. The extracts 
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were dried over MgSCM and concentrated to 550 mg (1.6 mmol, 68%) of a white solid 
which was used as isolated in the next procedure. 

5 HNMR pMS0-d6) 8 8.15-8.08 (m, 4H), 7.24-7.21 (m, 2H), 6.91-6.84 (m, 3H), 
4.08-4.06 (m, 2H), 3.96 (s, 3H), 3.82-3.79 (m, 2H), 2.13-2.07 (m, 2H). 

g) N-(3-Dimemylainmo-propyl)^[5^ 
2-yl]-benzamide 




4-[5-(3-Phenoxy-propoxymethyl)-[l,3,4]oxadiazol-2-yl]-benzoic acid (500 mg, 
1 .4 mmol) was converted to it's acid chloride by mixing with 50 mL CH 2 C1 2 , 2 mL oxalyl 
chloride and 2 drops of DMF and stirring for 1 hour. After concentration to dryness it was 
re-dissolved in 10 mL CH 2 C1 2 and added to a cold mixture of 3- 
dimemylaminopropylamine (317 mg, 3.1 mmol) in 30 mL CH2C12. The reaction was 
stirred at 0°C for 1 hour, concentrated to dryness then purified by silica gel 
chromatography using MeOH in CHC1 3 to recover 250 mg white solid. 

! HNMR (CDC1 3 ) 8 8.81 (s, 1H), 8.10-8.07 (m, 2H), 7.88-7.86 (m, 2H), 7.25-7.22 
(m, 2H), 6.92-6.85 (m, 3H), 4.78(s, 2H), 4.09-4.06 (m, 2H), 3.82-3.79 (m, 2H), 3.62-3.58 
(m, 2H), 2.55-2.52 (m, 2H), 2.3 (s, 6H), 2.13-2.07 (m, 2H), 1.81-1.75 (m, 2H). 
Anal. Calcd for C^aoN^ O^C^oO O.lHzO: C, 65.19; H, 7.15; N, 12.26. Found C, 
6533; H, 6.86; N, 12.60. 



Example 166 
Prepmtion of N-(3-I^ethylainmo^ 
[l,3,4]oxadiazol-2-yl}-benzamide 
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a) 4-{]SP-[2<l,3-Dioxo-l,3-dihydrc^isoin^ 
benzoic acid methyl ester 



O Q 




o 



Starting from 4-hydrazinocarbonyl-benzoic acid methyl ester andN- 
phthaloylglycine, this compound was prepared in 69% yield in a similar manner as 
exemplified in example 165 d. 

l H NMR (DMSO-d6) 8 10.66(s, 1H), 10.45 (s, 1H), 8.05-8.03 (m, 2H), 7.96-7.91 
(m, 4H), 7.88-7.85 (m, 2H), 4.34 (s, 2H), 3.86 (s, 3H) MS (ES) m/e 382. 

b) 4-[5-(l,3-Dioxo-13-dihydro-isoindol-2-ylmethyl)-[l,3,4]oxa^ 
acid methyl ester 




4-{N T -[2-(13-Dioxo-l^-dihydr^^ 
benzoic acid methyl ester (5 g, 13.11 mmoi) was mixed with 100 mL SOCl 2 and refluxed 
over night Concentration under vacuum gave a solid which was tritrated with MeOH to 
recover 3 g (8.3 mmol, 63%) of the product as a white solid. 

J HNMR PMS046) 8 8.14-8.07 (m, 4H), 7.96-7.94 (m, 2H), 7.93-7.87 (m, 2H), 
5.15 (s,2H), 3.87 (s, 3H). 
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c) 4-[5<l>Dioxo-13^iliy<fr^ 



5 2-yl]-benzoic acid methyl ester (6 g, 16.5 mmol), thiophenol (3 .6 g, 33 mmol), Potassium 
fluoride (1.9 g, 33 mmol) and N-methylpyrrolidinone (60 mL) was heated in a sealed tube 
at 180°C for 60 hours. The reaction was poured into 200 mL brine, diluted with 40 mL 
5N HQ and extracted 3 times with 200 mL EtOAc. The combined extracts was dried over 
MgS04 and concentrated to dryness under vacuum. The residue was mixed with 50 mL 
10 CHC13 and filtered to recover 3.5 g solid. 

! H NMR (DMSO-d6) 5 12.0 (t, 1H), 8.1-8.0 (m, 2H), 7.95-7.85 (m, 2H), 7.8-7.7 
(m, 1H), 7.6-7.5 (m, 1H), 7.4-7.3 (m, 2H), 7.7-7.8 (m, ZH). MS (ES) m/e 350. 

d) 4<5-Ammomethyl-[l,3,4]oxa 
15 benzamide 



A mixture of 4-[5-(l,3-dioxo4,3^ydro-isoindol-2^ 
2-yl]-benzoic acid (4 g, 1 1.45 mmol), 3-dimethylaminopropyl amine (1.4 g, 13.7 mmol) 
and triethylamine (2.3 g, 22.9 mmol) in 100 mL dry DMF was cooled to 0°C and treated 
2 0 with dicyclohexylcarbodiimide (2.8 g, 13.7 mmol) and hydroxy benzotriazole (1 .86 g, 

13.7 mmol). The cooling bath was removed and the reaction was stirred for 2 hours before 
adding an additional 1 g (4.8 mmol) of dicyclohexylcarbodiimide. After stirring an 
additional 1 8 hours it was concentrated to dryness under vacuum, mixed with 250 mL 
CHC13 and filtered. The filtrate was purified by 2 chromatographies on silica using 



acid 




A mixture of 4-[5-(l,3-dioxo-l,3-dihy<^isom^^ 
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CHCB and MeOH then THF, Hexanes and triethylamine to give 2 g of a solid. This was 
furflier purified using an ion exchange column to recover 1 .7 g of an oil. 

The above oil was dissolved in 50 mL EtOH and treated with 1 mL hydrazine 
monohydrate. After refluxing for 15 minutes, the reaction was concentrated to dryness, 
5 mixed with 30 mL MeOH and filtered. The filtrate was purified by ion exchange 
chromatography to recover 1.2 g of a solid. 

l H NMR (CDCU) 8 8.75-8.65 (m, Iff), 8.10-8.0 (m, 4H), 3.95 (s, 2H), 3.3-3.25 
(m, 4H), 2.3-2.25 (m, 2H), 2.15 (s, 6H), 1.7-1.6 (m, 2H). 

Anal. Calcd for Cs^NsCfe: C, 59.39; H, 6.98; N, 23.01. Found C, 59.11; H, 7.04; N, 
10 22.78. MS (ES) m/e 304 

e) N-(3-Dimethylamino-propyl)-4- {5-[(4-phenoxy-butyrylamino)-methyIJ- 
[i,3,4]oxadiazol-2-yl}-benzamide 




15 A mixture of the 4-(5-anunomeuiyl-[l,3,4]oxadiazol-2-yl>N-(3-dimemylanu^ 

propyl)-benzamide (150 mg, 0.5 mmol), l-e1hyl-3-(3-dimemylanunopropyl)caibodiimide 
hydrochloride (147 mg, 0.74 mmol), 3-phenoxybutyric acid (133 mg, 0.74 mmol) and 
triethylamine (200 mg, 2 mmol) in 20 mL dry DMF was stirred for 4 hours. Concentrated 
to an oil under vacuum, mixed with CHC13 and purified by chromatography on silica 

2 0 using a mixture of CHC13, MeOH and ammonium hydroxide to recover 78 mg (.1 7 
mmol, 33%) of a white solid. MS (ES) m/e 304 

'HNMR (CDCI3) 5 8.92 (s, Iff), 8.03-8.01 (m, 2H), 7.84-7.82 (m, 2H), 7.27-7.23 
(m, 2H), 6.94-6.86 (m, 3H), 6.63-6.60 (m, Iff), 4.77-4.75 (m, 2H), 4.05-4.02 (m, 2H) 
3.60-3.56 (m, 2H), 2.56-2.51 (m, 4H), 2.30 (s, 6H), 2.22-2.15 (m, 2H), 1.8-1.74 (m, 2H). 

25 Anal. Calcd for CzsffnNsO*: C, 64.50; H, 6.73; N, 15.22. Found C, 64.50; H, 6.71; N, 
15.04. 
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Example 167 

Preparation of N-(3-Dimethylan^ 
[l^,4]oxadiazol-2-yl}-benzamide 




Starting from 3-phenoxy propionic acid and 4-(5-aminomethyl-[ 1 ,3 ,4] oxadiazol-2- 
yl)-N-(3-dime1iylamino-propyl)-benzainide this compound was prepared in 13% yield 
using the procedure exemplified in Example 166 e. 
MS(ES)m/e452 

l HNMR (CDC1 3 ) 5 8.92 (s, 1H), 8.03-8.01 (m, 2H), 7.84-7.82 (m, 2H), 7.29-7.25 
(m, 2H) 7 6.98-6.90 (m, 4H), 4.81-4.79 (m, 2H), 4.32-4.30 (m, 2H), 3.59-3.48 (m, 2H), 
2.82-2.79 (m, 2H), 2.54-2.51 (m 2H), 2.31 (s, 6H), 1.80-1.74 (m, 2H). Anal. Calcd for 
C24H30N4O4-0.2C4H l0 O 0.5H2O: C, 62.59; H, 6.57; N, 15.21. Found C, 62.93; H, 6.27; N, 
15.23. 

Example 168 

Preparation of N<3-Dimethylamino-propyl)-4- {5-[(5-phenoxy-pentanoylamino>methyl]- 
[l,3,4]oxadiazol-2-yl}-benzanaide 




Starting from 3-phenoxy butyric acid and 4-(5-aminomethyl-[l,3,4]oxadiazol-2- 
yl)-N-(3-dimethylamino-propyl)-benzamide this compound was prepared in 22 % yield 
using the procedure procedure exemplified in Example 166 e. 

MS (ES) m/e 480. l H NMR (CDC1 3 ) 5 8.92 (s, 1H), 8.04-8.02 (m, 2H) 5 7.84-7.82 
(m, 2H), 7.28-7.23 (m, 2H), 6.94-6.85 (m, 3H), 6.57 (s, 1H), 4.76-4.75 (m, 2H), 4.00-3.97 
(m, 2H), 3.60-3.56 (m, 2H), 2.54-2.51 (m, 2H), 2.43-2.40 (m 2H), 2.30 (s, 6H), 1.92-1.84 
(m, 4H), 1.80-1.74 (m, 2H). Anal. Calcd for C26H 3 3N 5 O4-0.2H 2 O: C, 64.63; H, 6.96; N, 
14.50. Found C, 64.37; H, 6.76; N, 14.41. 



WO 03/097047 



PCT/US03/12123 



-335- 
EXAMPLE 169 

Preparation of Dimethyl-(3- {4-[4-(2-phenoxy-ethylsulfenylmethyi)-oxazol-2-yl]- 
phenoxy} -propylamine Hydrochloride 




A solution of 4-hydroxy-benzamide (3.20 g, 23.33 mmol) and 1,3-dichloro 
acetone (5.93 g, 46.66 mmol) in 40 mL dimemylformamide was warmed to 120°C for 4 h. 
1 o The reaction mixture was allowed to cool to room temperature and poured into 50 g of 
ice/water. The resulting precipitate was filtered and dried in vacuo to afford 3.98 g (82%) 
2-(4-hydroxyphenyl)-4-chloromethyi-oxazole as a white solid. 

l HNMR(DMSO-D<j, 300 MHz): 5 10.12 (s, 1H), 8.15 (s, 1H), 7.81 (d, 2H, J=9 
Hz), 6.89 (d, 2H, J=9 Hz), 4.70 (s, 2H). MS (MH*) 210. 

15 

b) 4-[4<2-Phenoxy-emylsulfanylmethyl)-oxazol-2-yl]-phenol 




A solution of sodium hydride (200 mg, 8.34 mmol) in ethanol (47. mL) was treated 
with 2-phenoxy-ethanethiol (1.17 g, 7.59 mmol) in 5 mL ethanol at room temperature and 
2 0 stirred for 10 minutes. 4-(4-Chloromethyl-oxazol-2-yl>phenol (1.99 g, 9.48 mmol) was 
added and stirring was continued for 16 hours. The solvent was evaporated in vacuo and 
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the remains were poured into 50 mL water. The precipitate was filtered and dried in 
vacuo. The solid was stirred in 8 mL solvent mixture of hexane and tert-butyl 
methylether (10 : 1), and dried again in vacuo to afford 2.13 g (86%) 4-[4-(2-phenoxy- 
elhylsulfanylmethyl)-oxazol-2-yl]-phenol as a white solid. 
5 l H NMR (DMSO-D& 300 MHz): 8 10.18 (br s, 1H), 7.95 (s, 1H), 7.78 (d, 2H, 

J=9 Hz), 727 (d, 2H, J=12 Hz), 6.96 - 6.85 (m, 5H), 4.17 (t, 2H, J-7 Hz), 3.76 (s, 2H), 
2.92 (t, 2H, J=7 Hz). MS (MET) 328. 

c) DimethyH3-{4-[4-(2-phenoxy-ethy^ 
1 0 propylamine Hydrochloride 




A suspension of 4-[4-(2-phenoxy-e1hylsulfa^^ (524 
mg, L60 mmol), dimethyl 3-chloro-propyl-amine hydrochloride (304 mg, 1.92 mmol), 
and potassium carbonate (531 mg, 3.84 mmol) in dimethylformamide (20 mL) was heated 

15 at 80°C for 14 hours. The solvent was removed in vacuo and the remains partitioned 
between water and methylene chloride. The organic layer was dried over sodium sulfate 
and evaporated. The remaining oil was purified by chromatography on silica gel (elution 
with gradient methylene chloride/ethanol containing 10% ammonia) to afford a white 
solid. The solid was dissolved in 10 mL dioxane and treated with 0.1 mL 4M HC1 in 

2 0 dioxane and stirred for 10 minutes. Ether was added and the precipitation filtered and 
dried in vacuo to afford 204 mg (28%) of dimethyl-(3-{4-[4-(2-phe 
ethylsulfanylmethyl)-oxazol^ as a white solid. 

*H NMR (DMSO-D6, 300 MHz): 5 10.42 (br s, 1H), 8.01 (s, 1H), 7.90 (d, 2H, 
J=9 Hz), 7.28 (t, 2H, J-8 Hz), 7.09 (d, 2H, J=9 Hz), 6.99 - 6.88 (m, 3H), 4.22 - 4.10 (m, 

25 4H), 3.78 (s, 2H), 3.26 - 3.17 (m, 2H), 2.93 (t, 2H, J=7 Hz), 2.79 (s, 3H), 2.78 (s, 3H), 
2.23 - 2.12 (m, 2H). MS (Mff*) 413. 
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EXAMPLE 170 

Preparation ofDimemyl-(3-{4-[2{2-phenoxy^^^ 
phenoxy} -propylamine 




O 



N 



5 



a) 4-(4-Methoxy-phenyl)-2-vinyl-oxazole 




O 



A solution of ct>-bromo acetophenone (11.93 g, 52.08 mmol), 2,6 di-tert.-butyl-4- 
methyl-phenol as a stabilizer (1.15 g, 5.21 mmol), and acryl amide (7.40 g, 104.16 mmol) 

1 0 were dissolved in 360 mL dimetbylformamide and beated at 150°C for 4 hours. The 
solvent was evaporated and the remaining oil dissolved in 200 mL ethyl acetate and 
washed with 150 mL water. The organic layer was dried over sodium sulfate and 
evaporated and the remaining oil purified by chromatography on silica gel (elution with 
gradient hexane/ethyl acetate) to afford 5.59 g (53%) of 4-(4-memoxy-phenyl)-2-vinyl- 

1 5 oxazole as a white solid 

! H NMR (CDC1 3 , 300 MHz): 8 7.76 (s, 1H), 7.67 (d, 2H, J=9 Hz), 6.94 (d, 2H, 
J=9 Hz), 6.65 (dd, 1H, J=18 Hz, J=ll Hz), 6.22 (d, 1H, J=18 Hz), 5.65 (d, 1H, J=ll Hz), 
3.34(5,3^.^(1^202. 

20 b) 4-(4-Methoxy-phenyl)-oxazoIe-2-carbaldehyde 
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A solution of 4-(4-methoxy-phenyl)-2-vinyl-oxa2ole (3.06 g, 15.21 mmol), N- 
me%l-morpholineN-oxide(2.16 g, 15.97 mmol), hydrochinidine-(l,4-phthaIazindiyl- 
diether)(116 mg, 1.49 mmol) in 70 mL acetone : water (4 : 1) was treated with 4 mL of 
0.079 M aqueous osmium tetroxide solution and was stirred at room temperature for 4 
5 hours. The solvent was evaporated in vacuo and remaining oil was dissolved in 150 mL 
methylene chloride and washed with 50 mL 10 % aqueous sodium sulfite solution. The 
organic layer was dried over sodium sulfate and evaporated. The remaining oil was 
dissolved in 50 mL tert.-butyl methylether and 50 mL water and treated with sodium meta 
periodate and stirred for 4 hours. The organic layer was than separated, dried over sodium 
1 0 sulfate and evaporated to afford 1 .5 g (49%) of 4-(4-methoxy-phenyl)-oxazoie-2- 
carbaldehyde as a colourless oil. 



! H NMR (CDC1 3> 300 MHz): 8 9.82 (s, 1H), 8.04 (s, 1H), 7.73 (d, 2H, J=9 Hz), 
6.98 (d, 2H, J=9 Hz), 3.87 (s, 3H). MS (MH*) 204. 
c) [4-(4-Methoxy-phenyl)-oxazol-2-yl]-methanol 



A solution of 4-(4-methoxy-phenyl)-oxazole-2-caibaldehyde (1.27 g, 6.23 mmol) 
in 50 mL ethanol: water (4 : 1) was treated with sodium borohydride (236 mg, 6.23 
mmol) and stirred at room temperature for 30 minutes. The reaction was quenched with 2 
mL acetone and evaporated. The remaining oil was dissolved in 75 mL methylene 
2 0 chloride and washed with 50 mL water. The organic layer was dried over sodium sulfate 
and evaporated and the remaining oil purified by chromatography on silica gel (elution 
with gradient hexane/ethyl acetate) to afford 1.17 g (92%) [4-(4-methoxy-phenyl)-oxazol- 
2-yl]-methanol as white crystals. 



l H NMR (CDC1 3 , 300 MHz): 8 7.78 (s, 1H), 7.63 (d, 2H, J=9 Hz), 6.93 (d, 2H, 
25 J=9 Hz), 4.77 (s, 2H), 3.83 (s, 3H). MS (MH*) 206. 

d) 2-Chloromethyl-4-(4-methoxy-phenyl)-oxazole 



15 
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Cl 



O 




\-4 J 



N 



O 



A solution of [4-(4-methoxy-phai)d)-oxazol-2-yl]-methanol (861 mg, 4.2 mmol) 
in 10 mL caibon tetrachloride was treated with triphenylphospbine (1.1 8 g, 4.49 mmol) 
and heated at 80°C for 7 hours. The solvent was evaporated and the remaining yellow 
solid purified hy chromatography on silica gel (elution with gradient methylene chloride 
/elhanol) to afford 769 mg (82%) 2-chloromethyl-4-(4-methoxy-phenyl)-oxazole as 
yellow crystals. 

'H NMR (CDCI3, 300 MHz): 8 7.83 (s, 1H), 7.65 (d, 2H, J=9 Hz), 6.94 (d, 2H, 
J=9 Hz), 4.65 (s, 2H), 3.85 (s, 3H). MS (MH*) 224. 

e) 4-(2-Chloromethyl-oxazol-4-yl)-phenol 



2-ChloromethyI-4-(4-methoxy-phenyl)-oxazole (753 mg, 3.37 mmol) was 
dissolved in 20 mL methylene chloride, cooled to -70°C and treated with 6.74 ml 1M 
boron tribromide solution in methylene chloride. Within 2 hours the reaction mixture was 
allowed to warm to room temperature and quenched with 15 mL saturated aqueous 
sodium bicarbonate solution. The organic layer was washed with 10 mL 2M hydrochloric 
acid, dried over sodium sulfate and evaporated to afford 682 mg (97%) 4-(2- 
chloromethyl-oxazol-4-yl)-phenol as a white solid. 

l R NMR (CDCI3) 8 7.83 (s, 1H), 7.59 (d, 2H, J=9 Hz), 6.87 (d, 2H, J=9 Hz), 5.42 
(br S, 1H), 4.65 (s, 2H). MS (MH 4 ) 210. 

f) 4-[2-(2-Phenoxy-emylsulfanylmethyl)-oxazol-4-yl]-phenol 
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A solution of sodium hydride (82 mg, 3.42 mmol) in 3 mL ethanol was treated 
with 2-phenoxy-ethanethiol (502 mg, 3.25 mmol) in 2 mL ethanol at room temperature 
and stirred for 10 minutes. 4-(2-Chloromethyl-oxazol-4-yl>phenol (682 mg, 3.25 mmol) 
5 was added and stirring was continued for 72 hours. The solvent was evaporated in vacuo 
and the remains were poured into 50 mL water. The precipitate was filtered, dried in 
vacuo to afford 1.02 g (96%) 4-[2-(2-pheno^-ethy^ 
as a white solid. 

l HNMR (CDC1 3 , 300 MHz): 5 7.77 (s, 1H), 7.75 (d, 2H, J==9 Hz), 7.26 (t, 2H, 
10 J=^7 Hz), 6.98 - 6.82 (m, 5H), 4.16 (t, 2H, J=6 Hz), 3.93 (s, 2H), 3.03 (t, 2H, J=6 Hz). MS 
(Mtf) 328. 

g) MmethyH3-{4-[2-(2-pheno^ 
propylamine 




A suspension of 4-[2-(2-phenoxy-ethylsulfan^ (LOO 
g, 3.05 mmol), dimethyl 3-chloro-propyl-amine hydrochloride(507 mg, 3.21 mmol), and 
potassium carbonate (929 mg, 6.72 mmol) in dimethylformamide (20 mL) was heated at 
80°C for 24 hours. The solvent was removed in vacuo and the remains partitioned 
2 0 between water and methylene chloride. The organic layer was dried over sodium sulfate 
and evaporated. The remaining oil was purified by chromatography on silica gel (elution 
with gradient methylene chloride/ethanol containing 10% ammonia) to afford 765 mg (61 
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%) of dimethyI-{3- {4-[2<2-phenoxy-ethylsu]fenybnethyl)-oxazol-4-yl]-phenoxy} - 
propyI)-amine as white solid. 

*H NMR (CDC1 3 , 300 MHz): 8 7.77 (s, 1H), 7.62 (d, 2H, J=9 Hz), 7.26 (t, 2H, 
J=7 Hz), 6.97 - 6.86 (m, 5H), 4.17 (t, 2H, J=7 Hz), 4.04 (t, 2H, J=7 Hz), 3.93 (s, 2H), 
3.04 (t, 2H, J=7 Hz), 2.46 (t, 2H, J=7 Hz), 2.27 (s, 6H), 2.02 - 1.92 (m, 2H). MS (MH*) 
413. 

EXAMPLE 171 

Preparation of Dimethyl-(3- {4-[4-(2-phenoxy-ethylsulfanylmethyl>tbiazol-2-yl]- 
phenoxy} -propyI)-amrae Hydrochloride 




a) 4-Chloromethyl-2-(4-mefhoxy-phenyl)-thiazole 




A solution of 4-methoxy-thiobenzamide (1.90 g, 11.33 mmol) and U-dichloro 
acetone (2.8 g, 22.6 mmol) in 20 mL dimethylformamide was wanned to 100°C for 2 h. 
The reaction mixture was allowed to cool to room temperature and poured into 30 g of 
ice/water. The resulting precipitate was filtered and dried in vacuo to afford 1.60 g (59%) 
4-cmoromethyl-2-(4-memoxy-phenyl)-1iuazole as a white solid. 

l K NMR (CDCI3, 300 MHz): 8 7.88 (d, 2H, J=9 Hz), 723 (s, 1H), 6.95 (d, 2H, 
J=9 Hz), 4.72 (s, 2H), 3.83 (s, 3H). MS (MH*) 240. 



b) 4-(4-Chloromethyl-thiazol-2-yl>phenol 
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4-CWorome%l-2-(4-mefhoxy-phenyl>thiazole (1.0 g, 4.17 mmol) was dissolved 
in 20 mL methylene chloride, cooled to -70°C and treated with 8.34 ml 1M boron 
tribromide solution in methylene chloride. Within 2 hours the reaction mixture was 
5 allowed to warm to room temperature and quenched with 1 5 mL saturated aqueous 

sodium bicarbonate solution. The organic layer was washed with 10 mL 2M hydrochloric 
acid, dried over sodium sulfate and evaporated. The solid was stirred with 5 mL 
methylene chloride. The remaining solid was dried in vacuo to afford 795 mg (85%) 4- 
(4-chloromethyl-thiazol-2-yl)-plienol as a white solid. 
10 ! H NMR (DMSO-D 6 , 300 MHz): 5 9.80 (br s, 1H), 7.77 (d, 2H, J==9 Hz), 7.67 (s, 

1H), 6.87 (d, 2H, J=9 Hz), 4.83 (s, 2H). MS (MH*) 226. 

c ) 4~[4-(2-Phenoxy-ethylsulfan^ 
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A solution of sodium hydride (80 mg, 334 nmiol) in 5 mL ethanol was treated 
with 2-phenoxy-ethanethiol (490 mg, 3.18 mmol) in 2 mL ethanol at room temperature 
and stirred for 10 minutes. 4-(4-cliloromethyl-thiazol-2«yl)-phenol (790 mg, 3.18 mmol) 
was added and stirring was continued for 16 hours. The solvent was evaporated in vacuo 
and the remains were poured into 50 mL water and extracted with ethyl acetate. The 
organic layer was dried over sodium sulfate and evaporated. The remaining oil was 
purified by chromatography on silica gel (elution with gradient methylene 
chloride/ethanol containing 10% ammonia) to afford 767 mg (70%) 4-[4-(2«phenoxy- 
ethylsulfanylmethyl>thiazol-2->i]-phenol as a white solid. 

*H NMR (CDC1 3 , 300 MHz): $ 7.80 (d, 2H, J=8 Hz), 726 (t, 2H, J=9 Hz), 7.07 
(s, 1H), 6.98 - 6.80 (m, 5H), 5,69 (s, 1H), 4.18 (t, 2H, J=7 Hz), 3.99 (s, 2H), 2.96 (t, 2H, 
J=7Hz). 
MS(Mtf)344. 

d) Dhneflijd^ 
propyl)-amine Hydrochloride 




A suspension of 4-[4-(2-phenoxy^thylsulfan^^ (751 
mg, 2.19 mmol), dimethyl 3-chloro-propyl-amine hydrochloride (363 mg, 2.30 mmol), 
and potassium carbonate (665 mg, 4.81 mmol) in dimethylformamide (15 mL) was heated 
at 80°C for 14 hours. The solvent was removed in vacuo and the remains partitioned 
between water and methylene chloride. The organic layer was dried over sodium sulfate 
and evaporated. The remaining oil was purified by chromatography on silica gel (elution 
with gradient methylene chloride/ethanol containing 10% ammonia) to afford a white 
solid. The solid was dissolved in 10 mL dioxane and treated wife 0.5 mL 4M HC1 in 
dioxane and stirred for 10 minutes. Ether was added and the precipitation filtered and 
dried in vacuo to afford 546 mg (54%) of dimethyl-(3.{4-[4-(2-phenoxy. 
e%lsulfmylmethyl)-th^ as a white solid. 
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l H NMR (DMSO-Dg, 300 MHz): 8 10.49 (br s, 1H), 7.86 (d, 2H, J-9 Hz), 7.46 
(s, 1H), 7.27 (t, 2H, J=8 Hz), 7.04 (d, 2H, J=9 Hz), 6.97 - 6.89 (m, 3H), 4.22 - 3.98 (m, 
6H), 3.97 (s, 2H), 3.26 - 3.17 (m, 2H), 2.94 (t, 2H, J=7 Hz), 2.79 (s, 3H), 2.77 (s, 3H), 
2.23-2.11 (m, 2H). MS (MH*) 429. 

EXAMPLE 172 

Dime^yl-(3-{4-[2-(2-ph^ 
amine 



6.30 g (3 1 mmol) (D-amino-4-methoxy acetophenon hydrochloride was suspended 
in 70 mL methylene chloride and treated with 8.6 mL (62 mmol) triethylamine. 
2.46 ml (31 mmol) of chloro acetylchloride was added drop wise under slight cooling 
(~10°C). After complete addition the reaction mixture was stirred at room temperature for 
24h. The reaction was quenched with water (1 00 mL) and the organic layer was dried over 
sodium sulfete and evaporated to yield 7.45 g (100%) 2-chloro-N-[2-(4-methoxy-phenyl)- 
2-oxo-ethyl>acetamide. 

*H NMR (CDCI3, 300 MHz): 5 7.96 (d, 2H, J=7 Hz), 7.68 (br s, 1H), 6.98 (d, 2H, 
J=7 Hz), 4.73 (d, 2H, J=4 Hz), 4.13 (s, 2H), 3.89 (s, 3H). 

b) 2-(^oromethyl-5-(4"methoxy-phenyl>oxazole 




2-Chloro-N-[2-(4-methoxy-phenyl)-2-oxo-ethyl]-acetamide 
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1.7 g (7 mmol) of 2-cmoro-N-[2-(4-methoxy-phenyl)-2-oxo-e1hyl]-acetaiiiide was 
treated with 20 ml of phosphorous oxychloride and stirred for 2h at 100°C . The dark 
mixture was poured into water cautiously in portions. The temperature was held below 
40°C by addition of ice. After being basification with cone, aeqnous ammonia the mixture 
was extracted with tert.-butyl methylether. The organic layer was dried over sodium 
sulfate and evaporated to yield 1.5 g (96%) of 2-chIoromethyl-5-(4-methoxy-phenyl)- 
oxazole. 

! HNMR (CDC1 3 , 300 MHz): 6 7.58 (d, 2H, J=9 Hz), 7.19 (s, 1H), 6.95 (d, 2H, 
J=9 Hz), 4.66 (s, 2H), 3.85 (s, 3H). 

c) 4-(2-CWoromethyl-oxazol-5-yl)-phenol 

1.4 g (6.2 mmol) of 2-chloromethyl-5-(4Hmethoxy-phenyl)-oxazole were dissolved 
in 25 mL methylene chloride, cooled to -70°C, and treated dropwise with 12.4 mL of a 
borone tribromide solution (1M in methylene chloride). After complete addition the 
reaction mixture was allowed to warm to room temperature. The mixture was poured into 
ice/water, basified with saturated aequous sodium carbonate and acidified with aqueous 
2M HC1 solution. After extraction with methylene chloride, drying over sodium sulfate 
and evaporation, the crude product was dissolved in 5mL chloroform filtered and dried to 
yield 0.79 g (61%) 4-(2-chloromethyl-oxazol-5-yl)-phenol. 

*H NMR (DMSO-de, 300 MHz): 8 9.86 (br s, 1H), 7.54 (d, 2H, J=9 Hz), 7.47 (s, 
1H), 6.86 (d, 2H, J=9 Hz), 4.91 (s, 2H). 

d) 4-[2-(2-Phenoxy-emylsulfanyhnethyO-oxazol-5-yl]-phenol 




0.54 g (3.5 mmol) of 2-phenoxy-ethanethiol was dissolved in 8 ml of ethanol and 
treated with 1.75 mL (3.5 mmol) of 2M ethanolic sodium ethoxide solution. After stirring 
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at room temperature for 10 minutes 0.78 g (3.7 mmol) of 4-(2-chloromethyl-oxazol-5-yl)- 
phenol was added. Stirring at room temperature was continued for 20 hours. The solvent 
was evaporated and the residue was treated with 100 mL water and 100 mL ethyl acetate. 
The organic layer was dried over sodium sulfate and evaporated. The remaining oil was 
purified by chromatography on silica gel (elution with gradient methylene 
chloride/ethanol) to afford 0.4 g (35%) 4-[2-(2-phenoxy-ethylsulfanylmethyl)-oxazol-5- 
yl]-phenol. 

l K NMR (DMSO-d*, 300 MHz): 5 9.7S (s, 1H), 7.48 (d, 2H, J=8 Hz), 7.36 (s, 
1H), 7.27 (t, 3H, J=8 Hz), 6.97 - 6.90 (m, 3H), 6.83 (d, 2H, J=8 Hz), 4.16 (t, 2H, J=6 Hz), 
4.02 (s, 2H), 2.99 (t, 2H, J=6 Hz). MS (MH*) 328. 

e) Dimethyl-(3- {4-[2-(2-phenoxy-ethylsulfanylmeth^ - 
propylamine 

0.39 g (1.2 mmol) of 4-[2-(2-phenoxy-ethylsulfanyh^^ 
0.28 g (1.8 mmol) of 3-dimethylaminopropyl chloride hydrochloride, and 0.5 g (3.6 
mmol) of potassium carbonate were dissolved in 10 mL dimethylfonnamide and heated to 
80°C for 65 hours. The reaction mixture was poured into 100 mL water and was extracted 
with tertiarybutyl methylether. The organic layer was dried over sodium sulfate and 
evaporated. The remaining oil was purified by HPLC to afford 70 mg (14 %) dimethyl-(3- 
{4-[2^2-phenoxy-ethylsulfan^ 

l H NMR (CDC1 3 , 300 MHz): 5 7.53 (d, 2H, J=9 Hz), 7.30 - 7.22 (m, 2H), 7. 12 (s, 
1H), 6.98 - 6.85 (m, 5H), 4.17 (t, 2H, J=7 Hz), 4.05 (t, 2H, J=7 Hz), 3.94 (s, 2H), 3.04 (t, 
2H, J-7 Hz), 2.47 (t, 2H, J=7 Hz), 2.27 (s, 6H), 2.03 - 1.92 (m, 2H). MS (MBT^)413. 

Example 173 

2<2-Phenoxy-e%lsulfanylme%l^ 
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The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 172 e, from 300 mg (0.92 mmol) 4-[2-(2-phenoxy- 
emylsulfenylmethyl)-oxazol-5-yl]-phenol, 164 mg (0.962 mmol) N-(2-chloro-ethyl> 
pyrrolidine hydrochloride, and 278 mg (2.015 mmol) potassium carbonate in 6 mL DMF. 
Yield: 209 mg (53%). 

*H NMR (CDCI3, 300 MHz): 5 7.53 (d, 2H, J=9 Hz), 7.30 - 7.22 (m, 2H), 7.12 
(s, 1H), 6.98 - 6.87 (m, 5H), 4.17 (t, 2H, J=7 Hz), 4.14 (t, 2H, J=7 Hz), 3.94 (s, 2H), 3.04 
(t, 2H, J=7 Hz), 2.96 - 2.88 (m, 2H), 2.68 - 2.61 (m, 4H), 1.86 - 1.78 (m, 4H). MS (MH*) 
425. 

Example 174 
Dimemyl-(2-{4-[2-(2-phenoxy-emyl^^^ 




The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 172 e, from 455 mg (1.39 mmol) of 4-[2-(2-phenoxy- 
emylsulfanyImethyI)-oxazol-5-yl]-phenol, 210 mg (1.46 mmol) (2-cMoro-emyl)-dimethyl- 
amine hydrochloride, and 423 mg (3.06 mmol) of potassium carbonate in 9 mL DMF. 
Yield: 304mg(55%). 

^NMR (CDCI3, 300 MHz): 5 7.53 (d, 2H, J=9 Hz), 7.29 - 7.23 (m, 2H), 7.12 (s, 
1H), 6.98 - 6.87 (m, 5H), 4.17 (t, 2H, J=6 Hz), 4.10 (t, 2H, J=6 Hz), 3.94 (s, 2H), 3.04 (t, 
2H, J=6 Hz), 2.75 (t, 2H, J=6 Hz), 2.35 (s, 6H). MS (MH*) 399. 

Example 175 
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l-(2-{4-[2-(2-Phenoxy-emylsuliraylm 



O 




o 



The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 172 e, from 455 mg (1.39 mmol) 4-[2-(2-phenoxy- 
emylsulfanylmethyl)-<)xazol-5-yl]-pheaol, 269 mg (1.46 mmol), N-(2-chloro-ethyl)- 
piperidine hydrochloride, and 423 mg (3.06 mmol) of potassium carbonate in 9 mL DMF. 
Yield: 414mg(68%). 

*H NMR (CDC1 3 , 300 MHz): 8 7.53 (d, 2H, J=9 Hz), 7.30 - 7.22 (m, 2H), 7.12 (s, 
1H), 6.98 - 6.87 (m, 5H), 4.17 (t, 2H, J=7 Hz), 4.14 (t, 2H, J=7 Hz), 3.94 (s, 2H), 3.04 (t, 
2H, J=6 Hz), 2.79 (t,2H,J=6 Hz), 2.56 -2.48 (m,4H), 1.67- 1.57 (m, 4H), 1.50-1.41 
(m, 2H). MS(MBC^)439. 

Example 176 
1^3-{4-[2-(2-Phenoxy-emylsiuTanylm 




The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 172 e, from 455 mg (1.39 mmol) 4-[2-(2-phenoxy- 
ethylsulfanylmethyl)-oxazol-5-yl]-phenol, 289 mg (1.46 mmol) N-(3-chloro-propyl)- 
piperidine hydrochloride, and 423 mg (3.06 mmol) potassium carbonate in 9 mL DMF. 
Yield: 525 mg (83%). 

*H NMR (CDCI3, 300 MHz): 8 7.52 (d, 2H, J=9 Hz), 7.30 - 7.22 (m, 2H), 7.12 (s, 
1H), 6.98 - 6.87 (m, 5H), 4.17 (t, 2H, J=6 Hz), 4.04 (t, 2H, J==6 Hz), 3.94 (s, 2H), 3.04 (t, 
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2H, J=6 Hz), 2.52 - 237 (m, 6H), 2.05 - 1.93 (m, 2H), 1.66 - 1.55 (m, 4H), 1.50-1.40 
(m,2H).MS(MH + )453. 

Example 177 

2-(2-Phenoxy-etoylsulfanyhne^^ 




The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 172 e, from 455 mg (1.39 mmol) 4-[2-(2-phenoxy- 
ethylsulfenylmethyl)-oxazol-5-yl]-phenol, 269 mg (1.46 mmol) N-(3-chloro-propyl>- 
pyrrolidine hydrochloride, and 423 mg (3.06 mmol) potassium carbonate in 9 mL DMF. 
Yield: 470 mg (77%). 

'H NMR (CDCI3, 300 MHz): 5 7.53 (d, 2H, J=9 Hz), 7.30 - 7.22 (m, 2H), 7. 12 (s, 
1H), 6.98 - 6.87 (m, 5H), 4.17 (t, 2H, J=6 Hz), 4.14 (t, 2H, J=6 Hz), 3.94 (s, 2H), 3.04 (t, 
2H, J=7 Hz), 2.78 (t, 2H, J=7 Hz), 2.56-2.49 (m, 4H), 1.67 - 1.58 (m, 4H), 1.50 - 1.41 
(m,2H).MS(Mtf)439. 

Example 178 
Preparation of 2-(2-hydroxyetoyllMo)mem^ 
1,3,4-oxadiazole hydrochloride from methyl 4-hydroxy-benzoate 



N-N 




a) Methyl 4-[3-(dimemylamino)propoxy]-benzoate 
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C0 2 Me 



To a solution of 4-hydroxy benzoic acid methyl ester (50.0 g, 328.6 mmol), 
triphenyiphosphine (130.0 g, 493.5 mmol), and 3-dimethylamino-l-propanol (50.5 g, 57 
ml, 493.5 mmol) in 1000 mL of dry THF was added dropwise isopropyl azo dicarboxylate 
at 0 °C. After completed addition the temperature was brought to ambient temperature 
and the mixture was stirred for 16 h. The mixture was evaporated. It was then dissolved 
in ethyl acetate and extracted with 2N aqueous HC1. The aqueous phase was made 
alkaline with solid sodium hydroxide pellets and extracted with ethyl acetate (3 times). 
The collected organic phases were dried with sodium sulphate and evaporated. The crude 
material (75 g, 96%) was used directly in the next step. 

l H NMR (DMSO-d*) 6 7.95 (d, 2H, J=8 Hz), 7.00 (d, 2H, J=8 Hz), 4.13 (t, 2H, 
J=6 Hz), 3.83 (s, 3H), 2320, 2H, 1=6 Hz), 2.13 (s 6H), and 1.88 (quint, 2H, J=6 Hz),.MS 
(FD)m/e238. 

b) 4-[3-(dimethylamino)propoxy]-beiizoic acid hydrazide 



A solution of methyl 4-[3-(dimethylamino)propoxy]-benzoate (108.0 g, 457.0 
mmol), in 443 ml (458 g, 9.14 M) of neat hydrazine hydrate was subdivided into ten 
aliquots and each aliquot was heated in a Teflon bomb in a microwave oven ETHOS 1600 
for 1 h to 120 °C. After TLC indicated complete conversion the reaction mixture was 
poured in water and extracted with DCM. The collected organic phases were dried over 
sodium sulphate, filtered and evaporated. The residue was purified via column 
chromatography using a DCM/DCM-MeOH/ DCM-MeOH-ammonia gradient (100% to 
90:10). Yield 32.7 g (42%) 

*H NMR (DMSO-c^) 5 9.58 (s, 1H, exch.), 7.80 (d, 2H, J=8 Hz), 6.98 (d, 2H, J=8 
Hz), 4.40 (s, 2H, br., exch.), 4.05 (t, 2H, J=6 Hz), 2.35(t, 2H, J=6 Hz), 2.15 (s 6H),and 
1.88 (quint., 2H, J=6 Hz),.MS (ED) m/e 238. 
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4-[3-(dimethylamino)propoxy]-benzoic acid 2-{chloroacetyl)hydrazide 



hydrochloride 




5 Chloro acetylchloride (2.40 g, 1.68 ml, 21.07 mmol) was slowly added to a 

solution of 4-[3-(dimemylamino)propoxy]-beiizoic acidhydrazide (5.0 g, 21.07 mmol) in 
50 ml DCM. After stirring overnight at ambient temperature TLC showed incomplete 
conversion. After successive addition of chloro acetyl chloride (0.17 ml, additional 
stirring for 2h, 0.5 ml additional stirring for 1 h) TLC showed almost complete 

10 conversion. The mixture was diluted with 50 ml MTBE and the colorless precipitate thus 
formed was filtered off and dried in a vacuum oven at 40 °C for 1 h. 6.7 g (91 %) of 
colorless crystals. The material was used in the next step without purification. 

d) 2-CMoromemyl-5-(4-[3-(dimethylan^ 
15 hydrochloride 



4-[3-(dimemvlaniino)propoxy]-benzoic acid 2-(chloroacetyl)hydrazide (6.7 g, 
19.13 mmol) was added to 34 ml of phosphoryl chloride P0C1 3 and the mixture was 
stirred at 95 °C overnight. The mixture was diluted with DCM and evaporated to dryness. 
20 The residue was repeatedly triturated with toluene and evaporated to remove remaining 
traces of POCI3 and HC1. The colorless residue was sufficiently pure for the next step. 

l H NMR (DMSO-ds) 5 10.58 (s, 1H, exch.), 7.98 (d, 2H, J=8 Hz), 7.20 (d, 2H, 
J=8 Hz), 5.12 (s, 2H), 4.18 (t, 2H, J=6 Hz), 320 (t, 2H, J=6 Hz), 2.80 (d 6H, J=4 Hz),and 
2.20 (quint, 2H, J=6 Hz),MS (FD) m/e 296.1. 



e) 2-(2-hydroxyethyltMo)meth^ 
oxadiazole hydrochloride 




25 
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H _ CI \._ 





" ^OH 

To a solution of sodium ethylate in ethanol, prepared by adding sodium hydride 
(60% dispersion, 2.1 g, 51.96 mmol) to 90 ml of absolute ethanol was added 2- 
mercaptoethanol(4.1 g, 51.96 mmol, 3.7 ml). The mixture was stirred at room temperature 
5 for 30 min. Then 2^moromemyl-5<4-[3Kdmiemylanuno)propoxy]-phenyl)-l,3,4- 
oxadiazole hydrochloride (8.6 g, 25.98 mmol) was added as a solid. After 2 h stirring at 
ambient temperature the mixture was evaporated. The residue was suspended in DCM 
(dichloromethane) and extracted with aqueous sodium bicarbonate. The organic phase 
was dried over sodium sulphate and evaporated the residue was purified via flash 

1 o chromatography on silica gel using DCM-DCM/emanolic ammonia gradient (100% to 

90% DCM) yielding 4.8 g (49%) of pure compound. 

'HNMR (DMSO-ds) 5 7.90 (d, 2H, J=8 Hz), 7.12 (d, 2H, J=8 Hz), 4.88 (t, 1H, 
exch.), 4.10 (m, 2H), 4.10 (s, 2H), 3.57 (q, 2H), 2.72 (t 2H, J=4 Hz), 2.36 (t, 2H, J-4 Hz), 
2.18 (s, 6H) and 1.88 (quint. 2H, J=4 Hz).MS (FD) m/e 338.1. 

15 

f) Di me myH3-{4-[5<2-(4-fluorophenoxy-e%lsultoylmemyl> 
yl]-phenoxy}-propyl)-amine. 

CF3 cooh y^f-cy^i^s o( F 

o 

To a mixture of 2<2-hydtoxyemylmio)memyl-5<4-[3Kdime%lannno)propoxy]- 

2 0 phenyl)-U,4-oxadiazole hydrochloride (0.200 g, 0.592 mmol), 4-fluorophenol (0.100 

mg, 0.888 mmol) triphenyl phosphine polystyrene resin (0.888 g, 0.888 mmol, lmeq/g) 
in 6 ml DCM was added diisopropyl azodicarboxylate (0.180 g, 176 ul, 0.888 mmol) and 
stirred at ambient temperature for 12 h. The mixture was evaporated and redissolved in 
methanol. The solution was purified via a SCX-cartridge using 20 ml methanol to remove 
2 5 impurities. The compound was eluted with methanolic ammonia. The residue (206 mg) 
was finally purified via prep. HPLC (RP-18) using acetonitrileAvater/0.1% TFA gradient 
yielding 44 mg (17%) of the desired compound 
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'H NMR (DMSO-de) 5 9.50 (s, br, exch) 7.89 (m, 2H), 7.05 (m, 6H), 4.25 (s, 2H), 
4.10 (m, 2H), 3.90 (m,br 2H), 3.23 (m, 2H), 3.05 (q, 2H), 2,80 (2s, 6H), and 2.12 (m, 
2H)MS(FD) m/e 432.1. 

The following compounds were prepared using the protocol described above, 
usmg2-(2-hydroxyethyMno)me^ 

oxadiazole and the appropriate substituted phenol. After prep. HPLC the appropriate 
fractions were collected, evaporated and redissolved in methanol. Filtration of the 
methanolic solution of the trifluoroacetate salts of the desired compounds through SCX 
cartridges yielded the free bases of the desired compounds: 



Example 179 




'H NMR (CDCI3) 6 7.97 (d, 2H, J=8 Hz), 7.00 (m, 4H), 6.98(d, 2H, J=8 Hz), 6.65 
(m, 3H), 4.28 (t, 2H), 4.11 (s, 2H), 4.10 (t, 2H), 3.10 (t, 2H), 2.40 (t, 2H), 2.30 (s, 6H), 
and 2.00 (quint, 2H). MS (FD) m/e 432.1. 



Example 180 < 

F 




l R NMR (CDCI3) 8 7.95 (d, 2H, J=8 Hz), 7.20 (m, 1H), 6.98(d, 2H, J=8 Hz), 6.65 
(m, 3H), 4.20 (t, 2H), 4.12 (t, 2H), 4.03 (s, 2H), 3.05 (t, 2H), 2.45 (t, 2H), 2.25 (s, 6H), 
and 2.00 (quint, 2H). MS (FD) m/e 432.1. 
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l H NMR (CDC1 3 ) 5 7.95 (d, 2H, J=8 Hz), 7.12 (d, 2H, J=8 Hz), 7.00(d, 2H, J=8 
Hz), 6.85 (m, 2H), 4.25 (t, 2H), 4.13 (t, 2H), 4.08 (s, 2H), 3.10 (t, 2H), 2.50 (t, 2H), 2.28 
(s, 6H), 2.23 (s, 3H), and 1.98 (quint, 2H). MS (FD) m/e 428.1. 



Example 182 

Me 




! H NMR (CDC1 3 ) 5 7^5 (d, 2H, J=8 Hz), 7.15 (t, 1H, J=8 Hz), 7.00(d, 2H J=8 
Hz), 6.75 (m, 2H), 4.20 (t, 2H), 4.10 (t, 2H),4.05 (s, 2H), 3.05 (t, 2H), 2.45 (t, 2H), 2.33 
(s, 3H), 2.30 (s, 6H), and 1.98 (quint., 2H). MS (FD) m/e 428.1. 

Example 183 



Me. 




*H NMR (CX)C1 3 ) 5 7.93 (d, 2H, J=8 Hz), 7.08 (d, 1H, J=8 Hz), 720 (t, 1H), 7.00 
(d, 2H, J=8 Hz), 6.80 (d, 2H, J=8 Hz), 4.18 (t, 2H), 4.10 (t, 2H), 4.05 (s, 2H), 3.07 (t, 2H), 
2.50 (t, 2H), 227 (s, 6H), 2.26 (s, 3H), and 2.00 (quint., 2H). MS (FD) m/e 428.2. 
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Example 184 




1 HNMR(Q)Cl3) 5 7.93 (d, 2H, J=8 Hz), 7.33 (d, 1H, J=8 Hz), 7.20 (t, 1H), 7.00 
(d, 2H, J=8 Hz), 6.90 (d, 2H, J=8 Hz), 6.70 (d, 1H), 4.30 (t, 2H), 4.15 (s, 2H), 4.10 (t, 
2H), 3.10 (t, 2H), 2.50 (t, 2H), 2.27 (s, 6H), and 2.00 (quint, 2H). MS (FD) m/e 448.1. 



Example 185 

CI 




X HNMR (CDC1 3 ) 8 7.88 (d, 2H, J=8 Hz), 7.11 (t, 1H, J=8 Hz), 6.90(d, 2H, J=8 
Hz), 6.75 (m, 2H), 6.70 (d, 1H), 4.10 (t, 2H), 4.02 (t, 2H), 3.98 (s, 2H), 3.01 (t, 2H), 2.40, 
(t, 2H), 2.21 (s, 6H), and 1.90 (quint, 2H). MS (FD) m/e 448.0. 

Example 186 



CI 




l TZ NMR (MeOD) 8 7.39 (d, 2H, J=8 Hz), 720 (d, 2H, J=9 Hz), 7.02 (d, 2HJ=8 
Hz), 6.83 (d, 2H, J=9 Hz), 4.20 (t 2H), 4.10 (t 2H), 4.08 (s, 2H), 3.07 (t 2H), 2.55 (t 
2H), 2.35 (s, 6H), and 2.05 (qirint, 2H). MS (FD) m/e 448.1. 
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aOMe 



Example 187 




! H NMR (CDC1 3 ) 8 7.95 (d, 2H, J=8Hz), 7.00 (d, 2H, J=8Hz), 6.90 (m, 4H), 4.20 
(t, 2H), 4.10 (t, 2H), 4.05 (s, 2H) 3.78 (s, 3H), 3.07 (t, 2H), 2.45 (t, 2H), 2.25 (s, 6H), and 
1.98 (m, 2H). MS (FD) m/e 444.2. 



Example 188 



OMe 




l HNMR (CDCI3) 7.95 (m, 2H), 7.15 (t, 1H, J=8Hz), 7.00 (m, 2H), 6.42 (m, 3H), 
4.20 (t, 2H), 4.05 (t, 2H), 4.05 (s, 2H) 3.78 (s, 3H), 3.05 (t, 2H), 2.45 (t, 2H), 2.25 (s, 6H), 
and 1.98 (m, 2H). MS (FD) m/e 4442 



Example 189 




a) 4-[3-(dime%lamino)propoxy]-iiitro benzene 
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N0 2 



To a suspension of 4-nitro phenol (30.0 g, 216 mmol), anhydrous potassium 
carbonate (86.7 g, 627 mmol), and potassium iodide (5.5 g, 33 mmol) in 360 ml of dry 
DMF was added finely ground 3-dimemylamino-l-propyl chloride hydrochloride (51.7 g, 
327 mmol). The mixture was stirred at 80 °C for 4 days. Successively another portion of 
3-dimemylamino-l-propyl chloride hydrochloride (15.81 g, 100 mmol) and anhydrous 
potassium carbonate (25.2 g, 200 mmol) was added and stirring at 80 °C was continued 
for 16 h. After cooling the mixture was diluted with 1.5 1 water and extracted with MTBE 
(2 times 600 ml). The collected organic phases were dried with sodium sulphate and 
evaporated. The crude yellow oil (31.7 g , 65.6%) was sufficiently pure and used directly 
in the next step. 

*H NMR (CDC1 3 ) 8 8.19 (d, 2H, J=8 Hz), 6.96 (d, 2H, J=8 Hz), 4.13 (t, 2H, J=6 
Hz), 2.48(t, 2H, J=6 Hz), 2.28 (s 6H), and 2.00 (quint, 2H, J=6 Hz),.MS (FD) m/e 225.1. 

b) 4-[3-(dmiemylanmio)prc)poxy]-aniline 



To a solution of 4-[3-(dimemylamino)propoxy]-nitro benzene (12 g, 54 mmol) in 
65 ml of absolute ethanol was added 200 mg of Pd(OH) 2 on carbon (Pearlman's catalyst). 
The mixture was hydrogenated at atmospheric hydrogen pressure for 16 h. The mixture 
was filtered over diatomeous earth and the filter cake rinsed with ethanol. The collected 
ethanolic filtrates were evaporated. The crude orange oil (1038g, 99%) was sufficiently 
pure and used directly in the next step. 

J H NMR (CDCI3) 5 6.83 (d, 2H, J=8 Hz), 6.72 (d, 2H, J=8 Hz), 3.83 (t, 2H, J=6 
Hz), 3.40 (s, br, exch. 2H) 2.42(t, 2H, J=6 Hz), 2.25 (s 6H), and 1.91 (quint, 2H, J=6 
Hz),.MS(FD) m/e 195.0. 




c ) i-[4^3-<nmemylatDinopropoxy)-phenyl>lH-pyrrole-3-wr^ 
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CHO 



To a solution of 3-fonnyH2,5-dime1iioxytetrahydrofuTan) (7.5 g, 47 mmol) in 50 
ml of glacial acetic acid was added 4-[3-(dimethylamino)propoxy]-aniline (9.8 g, 50 
mmol). A slightly exothermic reaction occurred and Ihe mixture darkened. The mixture 
5 was stirred at 1 1 0 °C for 1 h and poured into 400 ml of crushed ice after cooling to 

ambient temperature. The aqueous phase was neutralized with solid sodium bicarbonate 
and exhaustively extracted with DCM. 

The collected organic phases were dried over sodium sulphate and evaporated. 
The crude product was purified via flash chromatography on silica gel using a DCM/ 
1 0 DCM-ethanolic ammonia gradient 100 to 95 :5. A reddish-brown oil was obtained (4.23 g, 
33%). 

l HNMR (CDCI3) 8 9.84 (s, 1H), 7.58 (t, 2H, 1=2 Hz), 7.32 (d, 2H, J=8 Hz), 7.00 
(d, 2H, J=8 Hz), 7.00 (m, 1H), 6.77 (m, 1H), 4.08 (t, 2H, J=6 Hz), 2.48(t, 2H, J=6 Hz), 
2.28 (s 6H), and 1.99 (quint., 2H, J=6 Hz),MS (FD) m/e 273.1. 

15 

d) l-[4-(3-dime%larrunopropoxy)phenyl]-lH-pyrrole-3-methanol 



To a stirred solution of DIBAH (17.1 ml, 20% in toluene, 21.2 mmol) was added 
l-[4-(3-dime%lammopropoxy>phenyl>m-pyrrole-3-carboxalde^ (2.9 g, 10.6 mmol) 

20 at 0 to 2°C. After stirring for 1 h at 0 °C the reaction was completed. Excess DIB AH was 
quenched with 10 ml of toluene/methanol 1:1 under cooling. The gelatinous mixture was 
solubilized with methanol and evaporated. The residue was extracted successively with 
DCM and methanol and filtered off. The organic filtrate was evaporated yielding a dark 
oil (3.0 g, 100%) which solidified in a freezer. According to HPLC the material was 

2 5 approx. 80% pure and was used without further purification. 

l H NMR (CDC1 3 ) 5 7.20 (d, 2H, J=8 Hz), 7.32 (d, 2H, J=8 Hz), 7.00 (d, 2H, J=8 
Hz), 6.90 (m, 4H), 4.55 (s, 2H), 3.95 (t, 2H, J=6 Hz), 2.40(t, 2H, 1=6 Hz), 2.20 (s 6H), 
1.90, (quint., 2H, J=6 Hz), and 1.70 (s, br, exch.lH). MS (FD) m/e 275.2. 
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SH 



The compound was prepared according to: J. Org. Chem. 1972, 37(10), 1532-: 



To a stirred solution of l-[4-(3-dimethylammc»propoxy)phenyl]-lH-pyrrole-3- 
memanol (360 mg, 1 .3 mmol) in 15 ml of dry THF was added triethyl amine ( 334 mg, 
3.3 mmol) and 10 mg DMAP and me mixture was cooled to -8 °C. A solution of methane 
sulfonyl chloride (223 mg, 1 .55 mmol) in 2 ml dry THF was added dropwise and the 
mixture was stirred for 30 min at -5 °C. TLC showed almost complete conversion. After 
stirring for additional 2.5 h at -5 to 0 °C the mixture was quenched with 60 % sodium 
hydride (62 mg, 1.55 mmol) and stirred for 15 min at 0 °C. In the meantime a solution of 
sodium 2-phenoxyethanethiolate was prepared from 2-phenoxy ethanethiol (401 mg, 2.6 
mmol) and sodium hydride (60%, 104 mg, 2.6 mmol) in 2 ml dry THF. After 15 min of 
stirring the solution was cooled to 0 °C and slowly added to the solution of the mesylate. 
The mixture was stirred at 0° C for 30 min and then for 16 h at ambient temperature. The 
mixture was evaporated and the residue purified on an aluminum oxide (neutral) column. 
The main fraction was isolated as an orange oil (38 mg), which was 73 % pure according 
to HPLC. The crude product was further purified by prep. HPLC (RP-18 
acetonitrile/watei/0.1% TFA) yielding 24.8 mg of the desired product as the triflate salt 
(3.6%). 

*H NMR (CDClj) 5 11.8 (s br. 1H), 7.26 (m, 4H,), 6.92 (m, 7H,), 6.30 (t, 1H, J=l 
Hz), 4.10 (qu,qu, 4H), 3.88 (s, 2H), 3.30 (qu, 2H,), 2.90(s+m, 8H,), 2.28 (m, 2H). MS 
(FD)m/e 411.2. 




N 



/ 
I 

\ 



2-Bromo-5-(chloromethyl)-thiophene 
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To a suspension of sodium borohydride (400 mg, 10.6 mmol) in 30 ml 2-propanol 
was added dropwise a solution of 5-bromothiophene-2-carboxaldehyde (2g, 10.45 mmol) 
in 5 ml 2-propanol at ambient temperature. After stirring for 1 h at ambient temperature 
the mixture was carefully hydrolyzed by 2N aqueous hydrochloric acid under ice cooling. 
The pH value was adjusted to 3 to 4 and the solution was extracted with DCM. The 
organic phase was dried over sodium sulfate, filtered and evaporated. The residue (1.9 g) 
was sufficiently pure for the next step. 

l H NMR (CDCI3) 5 6.91 (d, 1H, J=4Hz), 6.75 (d, 1H, J=4 Hz), 4.75 (s, 2H,), 1.90 
(s,br., exch.). 

A solution of the foregoing 2-bromo-5-thiophene methanol (1.9 g, 10.45 mmol) 
and thionyl chloride (2.5 g) in 30 ml dry DCM was stirred at ambient temperature for 2 h. 
The solution was evaporated and the residue repeatedly re-dissolved in toluene and 
evaporated to remove traces of thionyl chloride. The crude residue (2.1 g) was directly 
used in the next step. 

! HNMR (CDCI3) 8 6.92 (d, 1H, J=4Hz), 6.83 (d, 1H, J=4Hz), 4.70 (s, 2H,). MS 
(FD)m/e 212.0. 

2-Bromo-5-[(2^henoxy)ethylthio)raethyl]-thiophene 

To a 2.5 N solution of sodium ethoxide (prepared from 120 mg, 5 mmol 60% 
sodium hydride and 20 ml of dry ethanol) was added dropwise 2-phenoxyethanethiol (770 
mg, 5 mmol) and stirred for 30 min at ambient temperature. To this solution was added 2- 
bromo-5-(chloromethyl>thiophene (1000 mg, 5mM) dropwise and the mixture was 
stirred over night at ambient temperature. The mixture was carefully hydrolyzed with 
water and extracted with ethyl acetate. The organic phase was dried, filtered and 
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evaporated. The residue was purified via flash chromatography on silica gel using 
hexane/ethyl acetate 97.5:2.5 yielding 1.2 g (79%) of the desired compound 

>H NMR (CDCU) 6 7.30 (m, 2H), 6.92 (m, 4H), 6.71 (d, 2H, J=3 Hz), 4.41 (t, 
2H, J=6.5 Hz), 3.97 (s, 2H), 2.88 (t, 2H, J=6.5 Hz). MS (EI) m/e 328. 

a) 4-[3-(dimethylamino)propoxy]-iodo benzene 




To a suspension of 4-iodo phenol (24.0 g, 1 10 mmol), anhydrous potassium 
carbonate (36.0 g, 260 mmol), and potassium iodide (2.2 g, 13 mmol) in 240 ml of dry 2- 
butanone was added finely ground 3-dime%lamino-l -propyl chloride hydrochloride 
(13.4 g, 110 mmol). The mixture was stirred under reflux for 48 h. The solvent was 
distilled off. The residue was dissolved in DCM and extracted with 2N aqueous NaOH 
twice. The organic phase was separated washed with water twice, dried and evaporated. 
The crude oil (21.0 g) was purified via flash chromatography on silica gel using a 
DCM/ethanolic ammonia gradient (100 to 95:5) yielding 12.9 g of the desired compound 
sufficiently pure for the next step. 

1 H>uMR(CDCl3) 8 7.55 (d, 2H, J=8 Hz), 6.70 (d, 2H, J=8 Hz), 4.00 (t, 2H, J=4 
Hz), 2.45(t, 2H, J=4 Hz), 2.23 (s 6H), and 1.95 (quint, 2H, J=4 Hz), MS (FD) m/e 306.0. 

[4-[3-(dimemylamino)propoxylphenyl]boronic acid 




To a solution of 4-[3-(dimemylamino)propoxy]-iodo benzene (1 g, 3.28 mmol) in 
abs. THF was added a solution of n-butyl htbium in hexane (2.5 ml, 1 .6 M solution, 4 
mmol) at -78 °C under vigorous stirring within 5 min. After stirring at -78 °C for 30 min 
a solution of trimethyl borate (433 ul, 3.94 mmol) in 10 ml abs. THF was added within 10 
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TYiin and stirring at -78 °C continued for 2 h. Temperature was increased to -1 0 °C over 3 
h and then to 0 °C. The mixture was quenched with 1 ml of water and stirred for 80 h at 
room temperature. The precipitate thus formed was solubilized with 2 ml of methanol and 
the solution was evaporated after adding 2.5 g silica gel. The coated silica gel was loaded 
5 on an aluminum oxide column and eluted with a DCM/DCM-methanol gradient 100 to 
90:10 yielding 200 mg (27 %) of the desired compound. 

*H NMR (MeOD) 5 7.62 (d, 2H, br), 6.90 (d, 2H, J=8 Hz), 4.06 (t, 2H, J-4 Hz), 
2.63(t, 2H, J=4 Hz), 2.38 (s 6H), and 1.98 (quint, 2H, J=4 Hz),.MS (FD) m/e 224.1. 

10 Example 190 

Dime%l-(3-{4-[5-(2-phenoxy 
amine 



Suzuki 




To a solution of 2-bromo-5-[(2-phenoxy)etliylthio)methyl]-thiophene (247 mg, 
15 0,75 mmol) and [4-[3-(dimethylamino)propoxy]phenyl]boronic acid (200 mg, 0,9mM) in 
40 ml of argon flushed dioxane was added tetrakis(triphenylphosphine) palladium (0) (87 
mg , 0.75 mmol) and 1,5ml 2 M aqueous sodium carbonate (3 mmol) under argon. 
The mixture was heated to 120 °C for Ih in a microwave oven (MLS ETHOS 1600). 
TLC showed complete conversion. 
2 0 The reaction mixture was diluted with water and extracted with DCM. The 

organic phases were dried over sodium sulphate, filtered and evaporated. The residue was 
purified via flash chromatography on silica gel using a DCM/methanolic ammonia 
gradient 99:1-95:5 yielding the desired compound almost pure as the free base after two 
separations. 

25 Final purification was achieved via HPIX! on RP-1 8 (acetonitrile/water/0.1% TFA 
gradient) yielding the trifluoro acetic acid salt as an oil. 
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The methanolic solution of the trifluoro acetate was poured on a SCX column, 
which was rinsed with DCM / methanol and 7N methanolic ammonia to yield the free 
base. Yield 23% 



Alternative Synthesis of dimemyl-(3-{4-[5-(2-phenoxy-emylsulfanylmemyl>Moph 
yl]-phenoxy} -propylamine 

[4-[3-(dmiethylanimo)propoxy]phenyl]boronic acidpinacolyl ester (not isolated) 



To a solution of 4-[3-(dimethylamino)propoxy]-iodo benzene(610 mg, 2.00 mmol) 
in degassed 10 mlDMSO was added bis-(phiacolato)-diborane (558 mg, 220 mmol), 
potassium acetate (200 mg, 6.0 mmol) and l.l-bis-(diphmylphosphino)-feirocene- 
palladium(n)chloride DCM complex (200 mg, 0.24 mmol) under argon. The mixture was 
stirred by 90 °C for 3 h. MS indicated complete conversion according to boron isotope 
distribution. To this mixture was added a solution of 2-bromo-5-[(2- 
phenoxy)ethylthio)memyl]-thiophene (790 mg , 2.4mM) in 5ml degassed DMSO, 
PdCl 2 dppf DCM complex (192 mg, 0.24 mmol) and 2 M aqueous sodium carbonate 
(2880 pi , 5.76 mmol) under argon. The mixture was heated to 120°C for lh in a 
microwave oven (MLS ETHOS 1600). After lhour mass spectrometry (MS) showed 
incomplete conversion. Addition of 0,24 mmol of Pd catalyst and prolonged heating for 
lh to 120°C in the microwave oven gave no major improvements. The reaction mixture 
was extracted with water, DCM and hexane. The organic layers were dried over sodium 
sulphate, filtered and evaporated The residue was dissolved in methanol and poured on a 
5g SCX column, eluted with DCM / methanol and 7N methanolic ammonia and 
evaporated The residue was purified via flash chromatography on silica gel using a 
DCM/methanolic ammonia gradient 99:1-97:3 yielding 250mg (29%) of the desired 
compound as free base. 

The residue was dissolved in methanol/DCM and poured on a column with 2g 
Amberlite 748 (cation exchange resin) to remove Pd traces. 



Example 191 
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The filtrate was evaporated and purified via flash chromatography and prep HPLC 
on RP-18 (acetonitrile/water/OA% TFA gradient) yielding 220 mg (20%) of the desired 
compound as the trifluoroacetic acid salt as a colorless solid. 



5 Trifluoracetate 

! HNMR (CDC1 3 , 300 MHz) Q11.66 - 11.32 (bs, 1H), 7,52 - 7.43 (d, 2H, J= 
9Hz), 7.31 - 7.42 (m, 2H), 7.02 - 6.99 (d, 1H, 4Hz), 6,99 - 6,92 (t, 1H, /= 7Hz), 
6,92 - 6,82 (m, 5H),4. 1 8 - 4.06 (t, 2H, /== 7Hz), 4.12 - 4.06 (t, 2H, 5Hz),4.05 - 4.01 (s, 
2H), 3 .38 - 3.28( m, 2H), 2.96 - 2.88 (m, 8H) and 233 - 222 (m, 2H). IR (CHCI3, cm" 
10 *)1243, 1176, 1059 and 832. MS (ES) m/e 428,1. 
Base 

*H NMR (CDCI3, 300 MHz) Q7.47 (d, 2H, J= 9 Hz), 7,32 - 7.25 (m, 2H), 7.01 -6.84 (m, 
7H), 4.19 - 4.10 (t, 2H, J- 7 Hz 4.07 - 3.99 (m, 4H), 2.96 - 2.87 (t, 2H, 7 Hz),2.5 - 
2.40 (t,2H,7=7Hz), 2,29 -2.21(s, 6H) and 2.02-1.91 (m, 2H). IR (CHCI3, ^1246, 
15 1176, 1032 and 832. MS (ES) m/e 428,1. Anal. Calcd for C24H29NO2S2: C, 67.41; H, 
6.84; N, 328; S 15.00. Found C, 66.42; H, 6.59; N, 3.34; S 14.30. 

3-[4-(3-dime1iiylaininopropoxy)-phenyl)-l3nophene-5-carboxaldehyde 




2 0 [4-[3-(dimetliylamino)propoxy]phenyl]boronic acid pinacolyl ester (not isolated) 




To a solution of 4-[3-(dime1hylamino)propoxy]-iodo benzene(1000 mg, 3.28 
mmol) in 20 ml DMSO was added bis-(pinacolato)-diborane (922 mg, 3.63 mmol), 
potassium acetate (980 mg, 10.0 mmol) and Ll-bis^(hphenylphosphino>ferrocene- 
2 5 paUadium(n)chloride (82 mg, 0.10 mmol). The mixture was stirred by 80 °C for 3 h. MS 
indicated complete conversion according to boron isotope distribution. This mixture 
containing the desired compound was directly used in the next step, 
c) 
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To a solution of 4-bromo thiophaie-2-caiboxaIdehyde (755 mg, 3.96 mmol) and 
l.l-bis-(diphenylphos^^ dicMoromethane complex 

(82 mg, 0.10 mmol) in 6.60 ml 2M aqueous sodium carbonate (1.32 mmol) was added the 
DMSO solution of the boronic acid derivative described above and the mixture was 
stirred for 16 h at 80 °C under argon. The mixture was cooled to room temperature and 
diluted with DCM. The solution was washed with water and brine, dried and evaporated. 
The residue was purified via flash chromatography on silica gel using a DCM-ethanolic 
triethyl amine gradient 99:1 to 90:10 yielding 430 mg of the desired compound (45%). 

l H NMR (CDCh) □ 9.98 (s, 1H), 7.99 (d, 1H, J=1.5 Hz), 7.75 (d, 1H, J=1.5 Hz), 
7.50 (d, 2H, J=8 Hz), 6.86 (d, 2H J=8 Hz), 4.05 (t, 2H, J=4 Hz), 2.50 (t 2H, J= 4 Hz), 2.31 
(s, 6H),and 2.00 (quint, 2H, J=4 Hz),MS (FD) m/e 290.1. 

4-[4-(3-dimemylammopropoxy)pheny^ 

To a solution of 20 % DIBAH in toluene (2.97 ml, 3.6 mmol) was added dropwise 
a solution of 4-[4-(3-6toemylainmopropoxy>pheny^ (430 
mg, 1 .49 mmol) in 25 ml toluene at 0 to 2 °C. The mixture was stirred for 2 h at 0 to 2 °C 
and quenched with 5 ml methanol and evaporated The solid residue was extracted with 
DCM and ethanol and the collected organic phases dried over sodium sulfate and 
evaporated. The residue was purified via flash chromatography on silica gel using a 
DCM-ethanolic ammonia gradient 99:1 to 90:10 yielding 280 mg (65 %) of the desired 
product 

'HNMR (CDCb) O 7.48 (d, 2H, J=8 Hz), 725 (m 2H), 6.96 (d, 2H J=8 Hz), 4.80 
(s, 2H), 4.03 (t 2H, J=4 Hz), 2.45 (t 2H, J= 4 Hz), 2.28 (s, 6H), 135 (quint., 2H, J=4 Hz), 
and 1.70 (s, br., exch 1H). MS (FD) m/e 292.1. 




WO 03/097047 



-366- 



PCTAJS03/12123 



Dimemyl-(3-{4-[4-(2-phenoxy-emylsri^^ 
amine 




To a stirred suspension of 4-[4-(3-dmiemylammopropoxy)phenyl]-2-thiophene-5- 
5 methanol (255 mg, 0.87 mmol) in 10 ml of dry THF was added triethyl amine ( 223 mg, 
2.20 mmol) and 10 mg DMAP and the mixture was cooled to -8 to -10 °C. A solution of 
methane sulfonyl chloride (120 mg, 1.04 mmol) in 2 ml dry THF was added dropwise and 
me mixture was stirred for 90 min at -5 to 0 °C. TLC showed almost complete 
conversion. The mixture was quenched with 60 % sodium hydride (42 mg, 1.04 mmol) 

10 and stirred for 15 min at 0°C. In the meantime a solution of sodium 2- 

phenoxyethanethiolate was prepared from 2-phenoxy ethanethiol (269 mg, 1.74 mmol) 
and sodium hydride (60%, 71 mg, 1 .74 mmol) in 1 .5 ml dry THF. After. 15 min of 
stirring the solution was cooled to 0 °C and slowly added to the solution of the mesylate. 
The mixture was stirred at 0° C for 30 min and then for 16 h at ambient temperature. The 

15 mixture was evaporated and the residue purified by repeated chromatography on a silica 
gel column (DCM/ethanolic ammonia 99:1) yielding 180 mg of the desired product (48 
%). 

*H NMR (CDC1 3 ) 8 7.45 (d, 2H, J = 8 Hz), 727 (m, 2H), 7.20 (m, 2H), 6.91 (m, 
5H,), 4.17 (t, 2HJ=4Hz), 4.05 (t, 2HJ=4Hz + s 2H), 2.95 (t, 2H, J=4Hz), 2.52(t, 2H, 
2 0 J=4Hz), 2.28 (s, 6H), 1.98 (quint., 2H, J=4Hz). MS (FD) m/e 428.2 

a) 4-[3-(<iimethylamino)propoxy]-iodo benzene 




To a suspension of 4-iodo phenol (24.0 g, 110 mmol), anhydrous potassium 
25 carbonate (36.0 g, 260 mmol), and potassium iodide (2.2 g, 13 mmol) in 240 ml of dry 2- 
butanone was added finely ground 3-dimemylamino-l-propyl chloride hydrochloride 
(13.4 g, 1 10 mmol). The mixture was stirred under reflux for 48 h. The solvent was 
distilled off. The residue was dissolved in DCM and extracted with 2N aqueous NaOH 
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twice. The organic phase was separated washed with water twice, dried and evaporated. 
The crude oil (21 .0 g) was purified via flash chromatography on silica gel using a 
DCM/ethanolic ammonia gradient (100 to 95:5) yielding 12.9 g of the desired compound 
sufficiently pure for the next step. 

! HNMR (CDC1 3 ) 8 7.55 (d, 2H, J=8 Hz), 6.70 (d, 2H, J=8 Hz), 4.00 (t, 2H, J=4 
Hz), 2.45(t, 2H, J=4 Hz), 2.23 (s 6H), and 1.95 (quint., 2H, J=4 Hz),MS (FD) m/e 306.0. 

b) 2-[4-(3-dtoemylammopropoxy)-phenyl)-n^ 




bl) [4-[3-(dimemylamino)propoxy]phenyl]boronic acid pinacolyl ester (not isolated) 




To a solution of 4-[3-(dimemylamino)propoxyl-iodo benzene(1000 mg, 3.28 
mmol) in 20 ml DMSO was added bis-(pinacolato)-diborane (922 mg, 3.63 mmol), 
potassium acetate (980 mg, 10.0 mmol) and l.l-bis-(diphenylphosphino>feirocene- 
palladium(n)chloride (82 mg, 0. 10 mmol). The mixture was stirred by 80 °C for 3 h. MS 
indicated complete conversion according to boron isotope distribution. This mixture 
containing me desired compound was directly used in the next step. 



c) 




To a solution of 5- bromo furan-2-carboxaldehyde (690 mg, 3.935 mmol) and 1.1- 
bis-(diphenylphosplnno)-ferrocene-palladium(I5chloride dichloromethane complex (82 
mg, 0.10 mmol)in 6.60 ml 2M aqueous sodium carbonate (1.32 mmol) was added the 
DMSO solution of the boronic acid derivative described above and the mixture was 
stirred for 16 h at 80 °C under argon. The mixture was cooled to room temperature and 
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diluted with DCM. The solution was washed with water and brine, dried and evaporated. 
The residue was purified via flash chromatography on silica gel using a DCM-ethanolic 
triethyl amine gradient 99:1 to 90:10 yielding 500 mg of the desired compound (56%). 

'H NMR (CDC1 3 ) □ 9.60 (s, 1H), 7.75 (d, 2H, J=6.5 Hz), 7.28 (d, 1H, J=4 Hz), 
6.97 (d, 2H J=6.5 Hz), 6.71 (d, 2H, J=4 Hz)4.07 (t, 2H, J=4 Hz), 2.50 (t 2H, J= 4 Hz), 
2.30 (s, 6H,), and 2.00 (quint, 2H, J=4 Hz),.MS (FD) m/e 274.1. 
5-[4_(3.<^emylammopTopoxy)phenyl]-furan-2-methanol 



To a solution of 20 % DIBAH in toluene (3.6 ml, 4.4 mmol) was added dropwise 
a solution of 5-[4-(3-dimemylammopropoxy)-phe (500 mg, 

1.83 mmol) in 25 ml toluene at 0 to 2 °C. The mixture was stirred for 2 h at 0 to 2 °C and 
quenched with 5 ml methanol and evaporated. The solid residue was extracted with DCM 
and ethanol and the collected organic phases dried over sodium sulfate and evaporated. 
The residue was purified via flash chromatography on silica gel using a DCM-ethanolic 
ammonia gradient 99:1 to 95:5 yielding 460 mg (91 %) of the desired product. 

'H NMR (CDC1 3 ) 5 7.60 (d, 2H, J=7 Hz), 6.90 (d, 2H J=7 Hz) 6.45 (d, 1H, J=3.5 
Hz), 6.33 (d, 1H, J=3.5 Hz),4.66 (s, 2H), 4.00 (t, 2H, J=4 Hz), 2.43 (t 2H, J= 4 Hz), 2.21 
(s, 6H), 1.92 (quint, 2H, J=4 Hz), and 1.80 (s, br, exch 1H). MS (FD) m/e 276.2. 

Example 192 

Dimemyl-(3-{4-[5-(2-phenoxy-efo^ 



To a stirred solution of 5-[4-(3-dimemylammopropoxy)phenyl]-2-furan-5- 
methanol (280 mg, 1.0 mmol) in 16 ml of dry THF was added triethyl amine ( 258 mg, 
2.55 mmol) and 10 mg DMAP arid the mixture was cooled to -8 to -10 °C. A solution of 
methane sulfonyl chloride (138 mg, 1.20 mmol) in 3 ml dry THF was added dropwise and 
the mixture was stirred for 90 min at -5 to 0 °C. TLC showed almost complete 
conversion. The mixture was quenched with 60 % sodium hydride (49 mg,1.20 mmol) 





N 



/ 
1 

\ 
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and stirred for 15 min at 0 °C. In die meantime a solution of sodium 2- 
phenoxyethanethiolate was prepared from 2-phenoxy ethanethiol (309 mg, 2.0 mmol) and 
sodium hydride (60%, 82 mg, 2.0 mmol) in 2 ml dry THF. After 1 5 min of stirring the 
solution was cooled to 0 °C and slowly added to the solution of the mesylate. The mixture 
5 was stirred at 0° C for 30 min and then for 16 h at ambient temperature. The mixture was 
evaporated and the residue purified on a silica gel column. The crude product was further 
purified by prep. HPLC (RP-18 acetonitrile/water/0.1% TFA) yielding 230 mg of the 
desired product as the triflate salt (56 %). 

*H NMR (CDQa) 8 7.55 (d, 2H, J = 8 Hz), 7.26 (m, 2H), 6.86 (m, 5H,), 6.42 (d, 
10 1H, J=2 Hz), 6.28 (d, 1H, Hz), 4.14 (t, 2H,J=*Hz), 4.04 (t, 2HJ=4Hz), 3.88 (s, 2H), 
2.96 (t, 2H J=4Hz), 2.45(t, 2H, J=4Hz), 2.30 (s, 6H), 1.95 (quint., 2H, J=4Hz). MS (FD) 
m/e 412.2. 

Example 193 

15 Preparation of (3-{4-[5-(lH-ttidol-2-ymiemylsulfanylme^ 
yl]phenoxy}propyl)dimethylamine 




a) Thiobenzoic acid 5-(2-{iV'-[4-(3-dimemylammo^ropoxy)benzoyl]hydraz^ 
20 oxo-ethyl) ester 




To a solution of benzoylsulfanyl-acetic acid (1.32 g, 6.7 mmol) in 45 ml THF at 
room temperature was added 1,1 '-carbonyldiimidazole. The solution was heated at 60C 
for eighty minutes then stirred at room temperature for forty minutes. Next, a solution of 
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4-[(3-dime^ylamino)propoxy]-benzoic acidhydrazide (1.59 g, 6.7 mmol) in 15ml 
CH 3 CN was added to the reaction- The solution was then stirred at room temperature for 
approximately 22 hours. The resultant suspension was filtered and the insoluble material 
was rinsed with CH 3 CN to afford 1.13 g (40%) of the title compound. The filtrate was 
5 concentrated to an oil then treated with water and extracted twice with EtOAc. The 

combined organic phases were dried over Na2S0 4 , filtered and concentrated to a solid to 
afford an additional 2.08 g (74%) of the title compound and two impurities. The second 
lot containing the impurities was used in subsequent reactions. 

*H NMR (DMSO-d6) 510.28 (bs, 2H), 7.95 (d, 2H, J=7Hz), 7.83 (d, 2H, J=9Hz), 
10 7.73 (m ,1H), 7.59 (t, 2H, J=9Hz), 7.00 (d, 2H, J=9Hz), 4.06 (t, 2H, J=6Hz), 3.95 (s, 2H), 
2.35 (t, 2H, J=7Hz), 2.14 (s, 6H), 1.83-1.90 (m, 2H). JR. (KBr, cm' 1 ) 3280, 2943, 2816, 
2769, 1679, 1662, 1654, 1607, 1522, 1497, 1295, 1253, 1211, 919 688. MS (ES 4 ) m/e 
416.MS(ES")m/e414. 

15 b) Thiobenzoic acid^-{5-[4<3-dimethylaminopropoxy)phenyl3-[l,3,4]o 
yl} ester 




To a solution of Thiobenzoic acid ^-{JV'-^S-dime^lamino-propoxy) 
benzoyl]- hydrazino}-2-oxo-ethyl) ester (3.00 g, 7.2 mmol), triphenyl phosphine (3.79 g, 

2 0 14.4 mmol) and triethylamine (L46 g, 14.4 mmol) at room temperature was added caibon 
tetrachloride ( 2.22 g, 14.4 mmol). After stirring one hour at room temperature, caibon 
tetrabromide (2.39 g, 7.2 mmol) was added. Additional carbon tetrabromide (0.598 g, 1.8 
mmol) was added fifteen minutes later. After stirring for approximately 3.5 hours, the 
resultant suspension was filtered. The filtrate was concentrated to a semi-solid material. 

2 5 Purification by normal phase chromatography (eluted with 9:1 CH 3 Cl:MeOH) afforded 
2.65 g (92%) of thiobenzoic acid5-{5-[4-(3-dimethylaminopropoxy)phettyl]- 
[l,3,4]oxadiazol-2-yl} ester s an oil that slowly solidifies. 
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'H NMR (DMSO-d6) §7.97 (m, 2H), 7.88 (m, 2H), 7.73 (m, 1H), 7.59 (t, 2H, 
J=8Hz) 7.12 (m, 2H), 4.69 (s, 2H), 4.08 (t, 2H, J=6Hz), 2.37 (t, 2H, J=7Hz), 2.16 (s, 6H), 
1 .87 (m, 2H). MS (ES 4 ) m/e 398. 

5 c ) (3-{4-[5-(l#-mdol-2-yImemylsutfai^ 
propyl)dimethylainine 




A degassed solution of thiobenzoic acid £-{5-[4-(3-dimemylamino propoxy)- 
phenyl]-[l,3,4]oxadiazol-2-yl} ester (0.264 g, 0.7 mmol) in 1.65 ml MeOH and 0.85 ml 

10 H 2 0 was treated with lithium hydroxide (0.032 g, 1.3 mmol). The reaction was stirred at 
room temperature for thirty minutes then a mixture of 2-bromomethylindole-l-caiboxyUc 
acid methyl ester (0.178 g, 0.7 mmol) in 1 ml MeOH and 2 ml THF was added. After 
stirring at room temperature for three hours the mixture was concentrated to remove bulk 
of methanol. The mixture was diluted with EtOAc then washed twice with water and once 

1 5 with brine. The organic layer was dried over NaaSO^ filtered and was concentrated to an 
oil. Purification by normal phase radial chromatography (eluted with 5% 2M NEB in 
MeOH:CHCl3) afforded a solid. Crystallization of the solid from Et20MeOH afforded 
0.066 g (17%) of (3-{4-[5-(li?-mdol-2-ylmethylsu^ 
yl]phenoxy} -propyl)dimethylamine. 

20 ! H NMR (DMSO-d6) 811.11 (bs, 1H), 7.84 (d, 2H, J=9Hz), 7.44 (d, 1H, J=8Hz), 

7.31 (d, 1H, J=8Hz), 7.11 (d, 2H, J=9Hz), 7.04 (t, 1H, J=7Hz), 6.95 (t, 1H, J=7Hz), 638 
(S, lh), 4.09 (t, 2H, J=6Hz), 4.02 (s, 4H), 2.36 (t, 2H, J=7Hz), 2.15 (s, 6H), 1.87 (m, 2H). 
!R(KBr, cm' 1 ) 3425, 3050, 2942, 2757, 1617, 1499, 1256, 1175, 732. MS (ES*) m/e 423. 
MS (ES - ) m/e 421. Anal. Calcd for C^H^OaS C, 65.38; H, 6.20; N, 13.26. Found C, 

25 65.00; H, 6.17; N, 13.12. 
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Example 194 

Preparation of (3-{4-[5-(lH-Benzoimidazol-2-^^ 
oxadiazol- 2-yl]phenoxy}propyl)dimethyl amine 




5 a) 2-Chloromethylbeiizoiniidazole-l -caiboxylic acid terf-butyl ester 




C0 2 Et 



A mixture of 2-(cMoromethyl)benzimidazole (4.05 g, 24.3 mmol), 4- 
dimeihylamino pyridine (0.297 g, 2.4 mmol) and di-/ert-butyl dicarbonate (6.37 g, 29.2 
mmol) in 48 ml CH 3 CN was stirred at room temperature for four hours. Next, the 

10 suspension was heated at 60C for 30 minutes. Upon cooling to room temperature the 

mixture was concentrated to an oil. The mixture was treated with 100 ml each of IN HC1 
and Et 2 0 and the resultant suspension was filtered. The phases from the filtrate were 
separated and the organic phase was washed with IN HC1 (2 x 100 ml), brine then 
concentrated to an oil. Purification by normal phase chromatography (eluted with 70% 

15 hexane:EtOAc) afforded 2.23 g (34%) of 2-chloromethylbenzoimidazole-l -caiboxylic 
acid ferf-butyl ester as an oil. 

l HNMR (DMSO-d<5) 88.06 (d, 1H, J=10Hz), 7.61 (d, 1H, J=8Hz), 7.21-7.37 (m, 
2H), 7.00 (s, 1H), 5.99 (s, 2H), 4.05 (s, 3H). IR (KBr, cm" 1 ) 3455, 2980, 2934, 2869, 
1709, 1606, 1509, 1454, 1367, 1244, 1169. Anal. CalcdfordsH^CINzCb C, 58.54; H, 

20 5.67; N, 10.50. Found C, 58.55; H, 5.93; N, 10.42. 

b) (3-{4-[5-(lH-benzoiinid^^ oxadiazol- 2- 

yl]phenoxy}propyl)dimethyl amine. 
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i 

QQP^TX 2H0 2 C-C0 2 H 

The above compound was prepared in a maimer similar to that exemplified for the 
preparation of 193c, from thiobenzoic acid 5-{5-[4<3-<limemylaminopropoxy)phenyl]- 
[l,3,4]oxadiazol-2-yl} ester (0.264 g, 0.7 mmol), htbium hydroxide (0.032 g, 1.3 mmol) 
and 2^h]oromemylbenzoimidazole-l-carboxyUc acid fert-butyl ester (0.178 g, 0.7 mmol) 
in 1ml MeOH to afford 0.118 g of an oil. The oil was dissolved into acetone and treated 
with 0.038 g of oxalic acid in acetone to. afford 0.121 g (36%) of (3-{4-[5-(lH-benzo- 
imidazol-2-ylmethyl- sulfanylmethyl)-[13,4]- oxadiazol- 2-yl]phenoxy}propyl)dimethyl 
amine as the dioxalate salt 

^NMR^MSO-do} 511.11 (bs, 1H), 7.84 (d, 2H, J=9Hz), 7.44 (d, 1H, J=8Hz), 
7.31 (d, 1H, J=8Hz), 7.11 (d, 2H, J=9Hz), 7.04 (t, 1H, J=7Hz), 6.95 (t, 1H, J=7 Hz), 6.38 
(s, 1H), 4.09 (t, 2H, J=6Hz), 4.02 (s, 4H), 2.36 (t, 2H, J=7Hz), 2.15 (s, 6h), 1.87 (m, 2H). 
IR (KBr, cm" 1 ) 3425, 3050, 2942, 2757, 1617, 1499, 1256, 1175, 732. MS (ES 4 ) m/e 424. 
MS(ES-)m/e422. 

Example 195 

Preparation of (3- {4-[5-Benzorui^O-ylmetoylsulfanyl)-[l,3 > 4]-oxadiazol-2- 
yl]phenoxy}propyl)dimemylamine. 




The above compound was prepared in a manner similar to that exemplified for the 
preparation of 193c, from thiobenzoic acid S-{5-[4^3-dimetoylaminopTopoxy)phenyl]- 
[l,3,4]oxadiazol-2-yi} ester (0.622 g, 1.6 mmol), lithium hydroxide (0.075 g, 3.1 mmol) 
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and 3-bromomethylbenzofbran (0.33 1 g, 1 .6 mmol) in 2.3 ml MeOH. Crystallization from 
Et 2 0 afforded 0.202 g (30%) of (3-{4-[5-benzo£uran-3-ylmemylsulfanyl>[l,3,4]- 
oxadiazol-2-yl]phenoxy}propyl) dimethyl- amine. 

'HNMR (DMSO-d6) 57.95 (s, 1H), 7.83 (d, 2H, J=9Hz), 7.72 (m ,1H), 7.54 (d, 
5 1H, J=8Hz), 7.23-7.43 (m, 2H), 7.11 (D, 2h, J=9 Hz), 4.09 (t, 2H, J=7Hz), 4.03 (s, 2H), 
4.01 (s, 2H), 2.36 (t, 2H, J=7Hz), 2.14 (s, 6H), 1.83-1-92 (m, 2H). IR (KBr, cm" 1 ) 2817, 
2766, 1611, 1502, 1472, 1452, 1302, 1258, 1179, 1101, 1089, 1004, 839, 746. MS (ES*) 
m/e 424. Anal. Calcd for C23H25N3O3S C, 65.23; H, 5.95; N, 9.92. Found C, 65.27; H, 
6.22; N, 9.65. Mp(°C>=85. 

Example 196 

Preparation of (3-{4-[5-Benzylsulfanylmethyl)-[l,3,4]-oxadiazol-2- 
yl]pheooxy}propyl)dimemylainine. 




1 5 The above compound was prepared in a manner similar to that exemplified for the 

preparation of 193c, from thiobenzoic acid 5-{5-[4-(3-dimethylaminopropoxy)phenyl]- 
[l,3,4]oxadiazol-2-yl} ester (0.220 g, 0.5 mmol), Uthium hydroxide (0.026 g, 1.1 mmol) 
and benzyl bromide (0.095 g, 0.6 mmol) in 0.9 ml MeOH to afford 0.087 g (41%) of (3- 
{4-[5-Benzylsulfanylmemyl)-[l^,4]-oxadiazol-2-yl]phenoxy}propyl) as a 

20 crystalline solid. 

'H NMR (DMSO-d6) ^7.89 (d, 2H, J=9Hz), 7.21-7.38 (m, 5H), 7.12 (d, 2H, 
J=9Hz), 4.09 (t, 2H, J=6Hz), 3.95 (s, 2H), 3.86 (s, 2H), 2.36 (t, 2H, J=7Hz), 2.15 (s, 6H), 
1.83-1.92 (m, 2H). IR (KBr, cm" 1 ) 2761, 1614, 1565, 1499, 1473, 1246, 1175, 1049, 838, 
701. MS (ES 4 ) m/e 384. Anal. Calcd for C21H25N3O3S C, 65.77; H, 6.57; N, 10.96. Found 

25 C, 65.54; H, 6.50; N, 10.83. 
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Example 197 
Preparation of toerayl-(3-{4-[5-(<ram^ 
2-yl]phenoxy}propyl)amine. 




The above compound was prepared in a manner similar to that exemplified for the 
preparation of 193c, from tbiobenzoic acid 5-{5-[4-{3-dimemylaminopropoxy)phenyl]- 
[l,3,4]oxadiazol-2-yl} ester (0.344 g, 0.9 mmol), lithium hydroxide (0.062 g, 2.6 mmol) 
and 2-chloromethyl quinoline HC1 (0.184 g, 0.9 mmol) in 1.4 ml MeOH to afford 0.182 g 
of an oil. A solution of ethanol (0.194 g> 4.2mmol) in Et 2 0 was treated with acetyl 
chloride (0.131 g, 1.7 mmol) to generate HCl in situ. After stirring five minutes this 
solution was added to a solution of the title compound in Et20. The resultant suspension 
was filtered to afford 0.204 g (50%) of dimemyH3-{4-[5-(qumohn-2-yhuetoylsulfanyl- 
memylHl^* 4 ] 0 ^^ 01 - 2 -^]?^ 0 ^? 1 ^ 1 ) 211 ^ 6 monohydrochlroride salt 

*H NMR (DMSO-d6) £8.30 (d, 1H, J=8Hz), 7.90-7.94 (m, 2H), 7.78 (d, 2H, 
J=9Hz), 7.69-7.75 (m, 1H), 7.53-7.60 (m, 2H), 7.09 (d, 2H, J=9Hz), 4.15-4.18 (m, 6H), 
3.19-3.24 (m, 2H), 2.78 (s, 6H), 2.13-2.23 (m, 2H). IR (KBr, cm" 1 ) 2954, 2632, 2607, 
2483, 1615, 1499, 1486, 1473, 1260, 1242, 1183, 837, 827, 759. MS (ES*) m/e 435. Anal. 
Calcd for CwHzeN^S HCl C, 61.20; H, 5.78; N, 11.89. Found C, 60.86; H, 5.77; N, 
11.90. Mp(°C)=190. 

Example 198 

Preparation of (3- {4-[5-(Bipheiiyl-4-ylmemylsulfanyhuethyl)-[ 1 ,3,4]oxadiazol-2- 
yl]phenoxy}propyl)dimemylamine. 
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The above compound was prepared in a maimer similar to that exemplified for the 
preparation of 193c, from thiobenzoic acid ^-{S-t^CS-dimethylaminopropoxyJphenyl]-- 
[l,3,4]oxadiazol-2-yl} ester (0.207 g, 0.5 mmol), lithium hydroxide (0.025g, 1.0 mmol) 
5 and 4-bromomethylbiphenyl (0. 129 g, 0.5 mmol). After stirring at room temperature for 
three hours the suspension was filtered. The insoluble material was dissolved into 
EtOAcMeOH and purified by normal phase silica gel chromatography (eluted with 5% 
2M NH 3 in MeOH:CH 2 a 2 ) to afford a white sohd. This material was then converted to 
the HC1 as described in Example 5 using the acetyl chloride/EtOH method to generate 

10 HC1 in situ to afford 0.112 g (43%) of (3-{4-[5-(Biphenyl-4-ylmethylsulfenylmethyD- 
[l,3,4]oxadiazol~2-yl]phenoxy}propyl) dimethyl- amine as the hydrochloride salt. 

l H NMR (DMSO-d6) 57.88 (d, 2H, J=9Hz), 7.59 (d, 4H, J=8Hz), 7.33-7.47 (m, 
5H), 7.11 (d, 2H, J-9Hz), 4.14 (t, 2H, J-6Hz), 4.00 (s, 2H), 3.91 (s, 2H), 3.19-3.24 (m, 
2H), 2.78 (s, 6H), 2.13-2.22 (m, 2H).IR (KBr, cm 4 ) 3491, 2956, 2599, 2470, 1617, 1587, 

15 1566, 1501, 1484, 1428, 1393, 1308, 1258, 1171, 1087, 1054, 1003, 834, 695. MS (ES+) 
m/e 460. Analytical HPLC: 100%. Mp(°Q-191. 

Example 199 
Preparation of (3- {4-[5-(4-Benzyl-benzylsid^ 
2 0 yl]phenoxy}propyl)dimethylamine 
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The above compound was prepared in a manner similar to that exemplified for the 
preparation of 193c, from miobenzoic acid ^{5-[4-(3-dime%laminopropoxy)phenyl]- 
[l,3,4]oxadiazol-2-yl} ester (0206 g, 0.5 mmol), htbium hydroxide (0.025 g, 1.0 mmol) 
and 4-benzyl-beiizyhnethyl bromide (0.135 g, 0.5 mmol) in 1 ml MeOH. Purification by 
5 normal phase silica gel chroma- tography (eluted with 5% 2M NH 3 in MeOH:CH 2 Cl 2 to 
10% 2M NH 3 in MeOH:CH 2 Cl 2 ) afforded an oil. This material was then converted to the 
HC1 as described in Example 5 using the acetyl chloride/EtOH method to generate HC1 in 
situ to afford 0.073 g (28%) of (3-{4-[5-(4-Benzyl-benzylsulfanylmethyl)- 
[l,3,4]oxadiazol-2-yl]phenoxy}propyl) di- memyiamine as the hydrochloride salt 
10 ! H NMR (DMSO-d6) £7.90 (d, 2H, J=9Hz), 7.1 1-7.32 (m, 1 1H), 4.16 (t, 2H, 

J=6Hz) 3.94 (s, 2H), 3.88 (s, 2H), 3.82 (s, 2H), 3.22 (t, 2H, J=8Hz), 2.77 (s, 6H), 2.13- 
2.23 (m, 2H). IR (KBr, cm' 1 ) 3482, 3024, 2933, 2599, 2475, 1616, 1500, 1428, 1307, 
1257, 1173, 1053, 1002, 835, 724, 699. MS (ES*) m/e 474. Mp(°C)=151. 

15 Example 200 

Preparation of (3- {4-[5-(2^-dipheny]emykiil£mylme%l>[13,4]oxadiazol-2- 
yl]phenoxy}propyl)dimemylamine 




The above compound was prepared in a manner similar to that exemplified for the 
2 0 preparation of 193c, from miobenzoic acid 5-{5-[4-(3-dimemylaminopropoxy)phenyl]- 
[l,3,4]oxadiazol-2-yl> ester (0233 g, 0.6 mmol), lithium hydroxide (0.028 g, 1.2 mmol) 
and 2,2-diphenylemyforomide (0.153 g, 0.6 mmol). The reaction was stirred at room 
temperature for 3 hours then heated at 60C for 2 two days. Purification by normal phase 
silica gel chroma- tography (eluted with 5% 2M NH 3 in MeOH:CH 2 Cl 2 to 10% 2M NH 3 
25 in MeOH:CH 2 Cl 2 ) afforded an oiL This material was men converted to the HC1 as 

described in Example 5 using the acetyl chloride/EtOH method to generate HC1 in situ to 
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afford 0.104 g (35%) of (3-{4-[5<2^niipheuyle1]iyIsulfanylmethyl>[l ) 3,4]oxadiazol-2- 
yl]phenoxy}propyl)dimethylamiiie as the hydrochloride salt 

'HNMR (DMSO-d6) 87.88 (d, 2H, J=9Hz), 7.23-7.31 (m, 8H), 7.12-7.18, m, 4H), 
4.22 (t, 1H, J=8Hz), 4.16 (t, 2H, J=6Hz), 4.09 (s, 2H), 3.35 (d, 2H, J=8Hz), 3.21 (t, 2H, 
J=8Hz), 2.77 (s, 6H), 2.08-2.21 (m, 2H). IR (KBr, cm" 1 ) 3436, 3024, 2954, 2594, 2478, 
1734, 1613, 1568, 1501, 1452, 1302, 1259, 1176, 1051, 839, 734, 706, 530. MS (ES*) 
m/e474.Mp(°C)=149. 

Example 201 

Preparation of (3-{4-[5-(Benzofiiran-2-ybnemylsu^ 
yl]phenoxy}propyl)dimethylamine 




The above compound was prepared in a manner similar to that exemplified for the 
preparation of 193c, from Ihiobenzoic acid ^-{5-[4-(3-dimemylaminopropoxy)phenyl]- 
[1 ,3,4]oxadiazol-2-yl} ester (0.633 g, 1.4 mmol), lithium hydroxide (0.069 g, 2.9 mmol) 
andbenzofuran-2-ylmethyl bromide (0.305 g, 1.4 g). Crystallization of the isolated 
product from Et 2 0 afforded 0.246 g (37%) of (3-{4-[5-(Benzofuran-2-ylmethyl- 
sulikiymiemyl)-[l,3,4]oxadiazol-2-^^ 

l H NMR (DMSO-d6) 57.79 (d, 2H, J=9Hz), 7.52 (d, 1H, J^7Hz), 7.44 (d, 1H, 
J=8Hz), 7.16-7.24 (m, 2H), 7.07 (d, 2H, J=9Hz), 6.78 (s, 1H), 4.07-4.13 (m, 6H), 2.27- 
2.40 (m, 6H), 1.85-1.91 (m, 2H), 1.45-1.52 (m, 4H), 1.34-1.40 (m, 2H).IR(KBr, cm' 1 ) 
2933, 2769, 1611, 1501, 1452, 1393, 1300, 1249, 1174, 1130, 1089, 1049, 1005, 950, 
839, 815, 761. MS (ES 4 ) m/e 464. Anal. Calcd for C26H29N3O3S C, 67.36; H, 6.31; N, 
9.00. Found C, 67.50; H, 6.52; N, 9.03. Mp(°C)=114. 

Example 202 

Preparation of (3-{4-[5-(Benzonu^-2-ylmethoxymethyl)-[l,3,4]oxadiazol-2- 
yl]phenoxy}propyl)dimemylamine 
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a) {5-[4-(3-Dimemylammopropoxy)ph^ 




To a solution of acetoxy acetic acid (0.249 g, 2.1 mmol) in 9 ml THF at room 
temperature was added l,l'-carbonyldiimidazole ( 0.342 g, 2.1 mmol). The solution was 
heated at 60C for 80 minutes, the stirred at room temperature for 40 minutes. The solution 
was then treated with 4-[(3-dimethylamino)propoxy]-henzoic acid hydrazide (0.500 g, 2.1 
mmol). The resultant light suspension was stirred at room temperature for 1.5 hours. 
Next, the suspension was treated with triphenyl phosphine (1.1 1 g, 4.2 mmol) and carbon 
tetrabromide (1 .40 g , 42 mmol). The reaction was stirred an additional three hours 
before being concentrated to a semi-solid material. The crude material was treated with 
5.4 ml MeOH and 1.6 ml H 2 0 then lithium hydroxide (0.151 g, 63 mol) was added After 
stirring at room temperature for 1 .45 hours the reaction was concentrated in volume then 
extracted three times with EtOAc. The combined organic phases were washed with brine, 
dried over Na 2 S0 4 , filtered, then concentrated to an oil. Purification by normal phase 
silica gel radial chromatography (eluted with 9:1 CHC1 3 :2M NH 3 in MeOH) afforded 
0.339 g (58%) of {5-[4-(3-dimemylammopropoxy)phenyl]-[l,3,4]oxadiazol-2- 

yl}methanol. 

»H NMR (DMSO-d6) p7.92 (d, 2H, J=9Hz), 7.13 (d, 2H, J=9Hz), 5.92 (t, 1H, 
J=6Hz), 4.68 (d, 2H, J=6Hz), 4.09 (t, 2H, J=6Hz), 2.36 (t, 2H, J=7Hz), 2.12 (s, 6H), 1.83- 
1.92 (m, 2H). IR(KBr, cm- 1 ) 2873, 2788, 1613, 1588, 1500, 1467, 1309, 1258, 1179, 
1055, 1003, 742, 675, 534. MS (ES*) m/e 278. 
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b) (3-{4-[5-(Benzofura^ 
yl]phenoxy}propyl)- dimethylamine 




To a solution of {5-[4-(3-dimethyla^ 
5 yi}methanol (0.150 g, 0.5mmol) in 2.5 ml DMF at room temperature was added 60% 
sodium hydride (0.023 g, 0.6mmol). After stirring at room temperature for one hour an 
additional 2 ml DMF was added followed by 2-(bromomethyl)na5)hthalene (0.1 20 g, 0.5 
mmol). Approximately one hour later additional 60% sodium hydride (0.023 g, 0.6 mmol) 
was added. The reaction was treated with H 2 0 and extracted three times with EtOAc. The 

1 0 combined organic phases were washed with brine, dried over Na 2 S04, filtered, and 
concentrated to an oil. Purification by normal phase silica gel radial chromatography 
(eluted with 95:5 CHC1 3 :2MNE 3 in MeOH) to afford an oil. This material was then 
converted to the HC1 as described in Example 5 using the acetyl chloride/EtOH method to 
generate HC1 in situ to afford 0.063 g (26%) of (3-{4-[5-<penzofiiran-2- 

15 ylmethoxymethylHl,3,4]oxa^ amine as the 

hydrochloride salt. 

X H NMR (DMSO-d6) 87.88-7.97 (m, 6H), 7.49-7.55 (m, 3H), 7.15 (d, 2H, J=9 
Hz), 4.88 (s, 2H), 4.82 (s, 2H), 4.17 (t, 2H, J=6Hz), 3.22 (t, 2H, J-8Hz), 2.76 (s, 6H), 
2.13-2.23 (m, 2H). IR (KBr, cm" 1 ) 2472, 1616, 1500, 1472, 1257, 1089. MS (ES 4 ) m/e 
20 418. Anal. Calcd for C25H27N3O3 HC1 C, 66.14; H, 6.22; N, 9.26. Found C, 65.74; H, 
6.11; N, 9.14. Mp(°C)=173. 

Example 203 
Preparation of Dimethyl- {3-[4<5-naphth^ 
25 propylamine 
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N N 



a) 4-Hydroxybenzoic acid N -(naphthalene-2-carbon^)hydrazide 




5 To a solution of 2-naphthaoic acid (2.01 g, 1 1 .7 mmol) in 30 ml DMF at OC was 

added fluoro-N^J>P-tetrameft^ hexafluoro phosphate (3.08 g, 1 1-7 

mmol). The reaction was stirred at 0C for fifteen minutes then triethylamine (2.36 g, 23.3 
mmol) and a suspension of 4-hydroxybenzoic hydrazide (3.55 g, 23.3 mmol) in 30 ml 
DMF, were added. The reaction was then stirred at room temperature for thirty minutes. 

1 0 Next, the resultant solution was slowly poured into 600 ml of ice water. The resultant 
suspension was filtered. The insoluble material was triterated in 500ml 5N HC1 until a 
fine suspension resulted. The insoluble material was collected by filtration then treated 
with 300 ml boiling MeOH. The milky suspension was filtered and the filtrate was 
reduced in volume on a steam bath until crystals started forming. The crystalline material 

1 5 was collected by filtration to afford 1 .63 g (46%) of 4-Hydroxybenzoic acid i\T-(naph- 
thalene-2-carbonyl)hydrazide. 

l HNMR (DMSO-d6) 510.55 (s, 1H), 10.30 (s, 1H), 10.11 (s, 1H), 8.55 (s, 1H), 
7.97-8.08 (m, 4H), 7.82 (d, 2H, J=8Hz), 7.59-7.68 (m, 2H), 6.86 (d, 2H, J-8Hz). BR (KBr, 
cm 4 ) 3339, 1734, 1676, 1645, 1583, 1506, 1437, 1377, 1276, 1238, 1170,779, 757, 547, 

20 478.MS(ES-)m/e305. 



a) 



4-(5-Naphthalen-2-yl-[l,3,4]oxadiazol-2-yl)phenol 
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N N 



The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 19d, from 4-Hydroxybenzoic acidi\T-(naphtha- lene-2- 
carbonyl)hydrazide (1.57 g, 5.1 mmol), triphenylphosphine (2.69 g, 10.3 mmol), 
5 triethylamine (1.66 g, 16.4 mmol) and carbon tetrabromide (3.40 g, 10.3 mmol) to afford 
an oil. The oil was treated with 100 ml EtOAc. The resultant precipitate was collected by 
filtration and discarded. The filtrate was concentrated to an oil. Purification by normal 
phase silica gel chromatography (eluted with 3:2 hexane:EtOAc) afforded 0.220 g (15%) 
of 4-(5-Naphthalen-2-yl-[l,3,4]oxadiazol-2-yl)phenol. 
10 X H NMR (DMSO-d6) $10.36 (s, 1H), 8-74 (s, 1H), 8.13-8.18 (m, 3H), 8.01-8.08 

(m, 3H), 7.64-7.70 (m, 2H), 7.01 (d, 2H, J=9Hz). IR (KBr, cm" 1 ) 1735, 1610, 1589, 1504, 
1443, 1292, 1 171, 844, 751 . MS (ES 4 ) m/e 289, MS (ES") tn/e 287 



c) IMmethyl-{3-[4-(5-naphthal^^ 



I 




The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 19e, from 4-(5-naphmden-2-yl-[l,3,4Joxadiazol -2-yl)phenol 
(0.205 g, 0.7 mmol), sodium hydride (0.057g, 1.4 mmol) and 3-chloro-N.N- 
dimehtylpropyl amine HC1 (0.112g, 0.7 mmol) to afford the title compound as a crude 

2 0 material. Purification by radial chromatography on silica gel (eluted with 9:1 Et 2 0: 2M 
NH 3 in MeOH) afforded 0.120 g (45%) of dimethyl- {3-[4-(5-naphthalene-2-yl-[l, 3,4] - 
oxadiazol-2-yl)phenoxy]propyl} amine as a solid. 

'H NMR (DMSO-d6) $8.76 (s, 1H), 8.01-8.21 (m, 6H), 7.64-7.70 (m, 2H), 7.18 
(d, 2H, J=9Hz), 4.13 (t, 2H, J=6Hz), 2.38 (t, 2H, J=7Hz), 2.13 (s, 6H), 1.85-1.94 (m, 2H). 

25 IR (KBr, cm- 1 ) 1613, 1498, 1464, 1257, 1 175. MS (ES+) m/e 374. Mp(°C)=127. 
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Example 204 
Preparation of Dmethyl-{3-[4-(5-naphfc^ 
phenoxyjpropyi} amine 




a) 4-(3-Dime&ylaminopropoxy)baizoic acid JVX 2 - n ^hthalen-2-ylacetyl)hydrazide 




To a solution of 2-naphthyl acetic acid (0.237 g, 1.3 mmol) in 5.6 ml THF at room 
temperature was added IJ'-carbonyldiimidazole (0.206 g, 1.3mmol). The solution was 
heated at 60C for one hour. Upon cooling to room, temperature, the reaction was treated 
with 4-[(3-dimethyiamino)propoxy]-benzoic acid hydrazide (0.302 g, 1.3 mmol). The 
reaction was stirred at room temperature for four hours then concentrated to an oil. The 
oil was treated with 25 mlO.lN NaOH and extracted with EtOAc (2 x 25 ml). A 
precipitate develop in the aqueous phase. The precipitate was collected by filtration to 
afford 0.306 g (59%) of 4-(3-Dimethylaminopropoxy)benzoic acid N -(2-naphthalen-2- 
ylacetyi)hydrazide. 

! H NMR (DMSO-d6) $10.21 (bs, 2H), 7.81-7.91 (m, 6H), 7.45-7.53 (m, 3H), 
6.99(d, 2H, J=9Hz), 4.05 (t, 2H, J=6Hz), 3.71 (s, 2H), 2.34 (t, 2H, J=7Hz), 2.10 (s, 6H), 
1.80-1.89(m, 2H). IR (CHC1 3 , cm' 1 ) 1682, 1631, 1608, 1510, 1463, 1255, 1174. MS (ES 4 ) 
m/e 406, MS (ES") m/e 404. 



WO 03/097047 



PCT/US03/12123 



-384- 

b) Dimethyl-{3-[4-(5-naph 
propyl}- amine 




The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 19d, from 4-(3-Dimethylaminopropoxy)benzoic acid N'-{2' 
naphthalea-2-ylacetyl)hydrazide (0.436 g, LI mmol), triphenylphosphine (0.564. g, 2.2 
mmol), triethylarnine (0.218 g, 2.2 mmol) and carbon tetrabromide (0.713 g, 2.2 mmol) to 
afford an oil. Purification by normal phase silica gel chromatography (eluted with 9:1 
Et 2 0:2M NH 3 in MeOH) followed by conversion to the HQ salt as described in Example 
5 using the acetyl chloride/EtOH method to generate HC1 in situ afforded 0.235 g (52%) 
ofcfimethyH3-[4-(5-n^^^ 
propylamine as the hydrochloride salt. 

l H NMR (DMSO-d6) 87.87-7.94 (m, 6H), 7.48-7.55 (m, 3H), 7.12 (d, 2H, 
J=9Hz), 4.51 (s, 2H), 4.14 (t, 2H, J=6Hz), 3.20 (t, 2H, 8 Hz), 2.74 (s, 6H), 2.1 1-2.20 (m, 
2H). IR (KBr, cm" 1 ) 3442, 2954, 2673, 2614, 2476, 1616, 1588, 1501, 1477, 1254, 1178, 
1254, 1 178, 836, 784, 739, 490. MS (ES 4 ) m/e 388. Mp(°C>=192. 

Example 205 
Preparation of Dimethyl-{3-[4-(5-naph^ 
propyl} amine 




a) 4-Hydroxybenzoic acid j^-(3-naphthaleu-2-yl-propionyl)hydrazide 
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The above compound was prepared in a manna: s imil ar to that exemplified for the 
preparation of Example 26b, from 3 -naphthalen-2-yl proprionic acid (1.00 g, 5 .0 mmol), 
l,r-carbonyldiimidazole (0.810 g, 5.0 mmol) and 4-hydioxybenzoic hydrazide (0.760 g, 
5 5.0 mmol) to afford an oil that crystallizes out. This material was triterated in EtOAc, 
filtered to afford 0.320 g (10%) of 4-hydroxybenzoic acid i\T-(3-naphthalen-2-yl- 
propionyl)hydrazide along with an impurity. 

*H NMR (DMSOd6) 87.76-7.90 (m, 6H), 7.40-7.50 (m, 3H), 7.15-7.20 (m, 2H), 
3.14-3.18 (m, 2H), 2.56-2.65 (m, 2H). MS (ES^ xn/e 333. 
10 b) 4-[5-(2-Naphthalen-2-yl-e^^ 



N N 




The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 19d, from 4-hydroxybenzoic acid AT-(3-naphthalen-2-yl- 

15 propionyl)hydrazide (0.320 g, L0 mmol), triphenylphosphine (0.502 g, 2.0 mmol), 
triethylamine (0.310 g, 3.1 mmol) and carbon tetrabromide (0.635 g, 2.0 mmol). 
Purification by normal phase silica gel radial chromatography (eluted with 3:1 
EtOAcrhexane) followed by crystallization from EtOAc afforded 0.277 g (91%) of 4-[5- 
(2-Naphthalen-2-yl-ethyl)-[l,3,4]oxadizol-2-5i]phenol. 

2 0 l H NMR (DMSO-d6) 810.26 (bs, 1H), 7.73-7.88 (ra, 6H), 7.43-7.51 (m, 3H), 6.91 

(d, 2H, J=8Hz), 3.23-3.36 (m, 4H). IR (KBr, cm" 1 ) 3051, 3016, 1603, 1579, 1505, 1443, 
1282, 1239, 1 170. MS (ES 4 ) m/e 317, MS (ESO m/e 315. Anal. Calcd for C2oH 16 N 2 02 C, 
75.93; H, 5.10; N, 8.85. Found C, 75.60; H, 5.14; N, 8.70. 



25 d) Dimethyi-{3-[4<5-n^ 
propyl}- amine 



WO 03/097047 



PCT/US03/12123 



-386- 




N N 



The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 19e, from 4-[5-(2-Naphthalen-2-yl-ethyl)-[l^,4]oxadizol-2- 
yl]phenoI (0.388 g, 1.1 mmol), sodium hydride (0.085g, 2.1 mmol) and 3-chloro-N,N- 
dimehtylpropyi amine HC1 (0.169g, 1.1 mmol). Purification by radial chromatography on 
silica gel (eluted with 9: 1 Et 2 0: 2M NH 3 in MeOH) followed by conversion to the HC1 
salt as described in Example 5 using the acetyl chloride/EtOH method to generate HC1 in 
situ afforded 0.192 g (36%) of dimethyl- {3-[4-(5-nq>hthalene-2-ylethyl)-. 
[l,3,4]oxadiazol-2-yl)phenoxy] propylamine as the hydrochloride salt. 

! H NMR (DMSOd6) 87.79-7.91 (m, 6H), 7.43-7.51 (m 9 3H), 7.13 (d, 2H, J-9 
Hz), 4.16 (t, 2H, J=6 Hz), 3.18-3.38 (m, 6H), 2.76 (s, 6H), 2.12-2.21 (m, 2H). IR(CHC1 3 , 
cm 1 ) 2969, 1615, 1501, 1475, 1253, 1176. MS (ES+) m/e 402. Mp(°C>=208-210. 

Example 206 
Preparation of dimethyl- {3-[4-(5-naphto^ 
phenoxy]propyl}amine 




a) 4-Hydroxybenzoic acid JV^naphthalen^-yl-butyrylJhydrazide 




The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 19c, from 2-naphthalenebutanoic acid (0.600 g, 2.8 mmol), 2- 
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ethoxy4^thoxycarbonyI-l^^ydroquinoline (0.692 g, 2.8 mmol) and 4- 
hydioxybenzoic hydrazide (0.426 g, 2.8 mmol). Crystallization of the isolated crude 
material from acetone afforded 0.507 g (52%) of 4-Hydroxybenzoic acid N-(4- 
naphthalen-2-yl-butyryl)hydrazide. 
5 l H NMR (DMSO-d6) ^10.1 1 (bd, 2H), 9.74 (bs, 1H), 7.84-7.89 (m, 3H), 7.70- 

7.77 (m, 3H), 7.35-7.50 (m, 3H), 6.81 (d, 2H, J=8 Hz), 2.81 (t, 2H, J=7 Hz), 2.23 (t, 2H, 
J=7 Hz), 1.93-2.00 (m, 2H). IR (KBr, cm" 1 ) 3312, 3270, 3015, 1662, 1624, 1608, 1504, 
1321, 1279, 1228, 849, 664, 475. MS (ES^ ra/e 347. Anal. Calcd for C 2l H 2 oN 2 03 C, 
72.40; H, 5.79; N, 8.04. Found C, 72.04; H, 5.65; N, 7.92. 

10 

b) 4-[5-(3-Naphthalen-2-yl-propyl>[l^,4]oxadiazol-2-yl)ph 




The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 19d, from 4-hydroxybenzoic acid iV-(4-naph- thalen-2-jd- 
1 5 butyryl)hydrazide (0.464 g, 1 .3 mmol), triphenylphosphine (0.699 g, 2.7 mmol), 
triethylamine (0.270 g, 2.7 mmol) and carbon tetrabromide (0.883 g, 2.7 mmol). 
Purification by normal phase silica gel radial chromatography (eluted with EtOAc) 
afforded 4-[5-(3-naphtiialen-2-yl-propyl)-[l,3,4]oxadiazol-2-yl)phenol as a solid. 

l H NMR (DMSO-d6) £10.25 (bs, 1H), 7.72-7.88 (m, 6H), 7.41-7.51 (m, 3H), 6.92 
20 (d, 2H, J=9Hz), 2.86-2.96 (m, 4H), 2.11-2.21 (m,2H). IR(KBr, cm" 1 ) 1613, 1600, 1502, 
1285, 1236, 1175, 856, 820, 746, 473. MS (ES+) m/e 331, MS (ES^ m/e 329. 

c) Dime%l-{3-[4<5-naphtMene^ 
phenoxy]propyl}amine 
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The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 21e, from 4-[5-(3-n^hthalen-2-yl-propy])-[l,3,4]oxadiazol-2-- 
yl)phenol (0-252 g, 0.8 mmol), cesium carbonate (0.497 g, 1.5 mmol), and 3-chloro-N,N- 
5 dimethylpropylamine HC1 (0. 121 g, 0.8 mmol). Purification by normal phase silica gel 
radial chromatography (eluted with 95:5 CHC1 3 :2M NH 3 in MeOH) followed by 
crystallization from Et 2 0 afforded 0.071 g (22%) of dimethyl-{3-[4-(5-naphthalene-2- 
ylpropylH13 5 4]oxadiazol-2-yl>phenoxy]propyl}amine. 

1 H NMR (DMSO-d6) 57.84-7.89 (m, 5H), 7.74 (s, 1H), 7.42-7.51 (m, 3H), 7.10 
10 (d, 2H, J=9Hz), 4.08 (t, 2H, J=6Hz), 2.86-2.98 (m, 4H), 2.36 (t, 2H, J=7Hz), 2.11-2.20 
(m, 8H), 1.82-1.91 (m, 2H). IR(KBr, cm" 1 ) 2950, 2817, 2768, 1916, 1587, 1503, 1255, 
1172, 1004, 845, 744. MS (ES*) m/e 416.. Anal. Calcd for C26H29N3O2 C, 75.15; H, 7.03; 
N, 10.11. Found C, 75.01; H, 6.89; N, 10.02, Mp(°C)==92. 

15 Example 207 

Preparation of dimethyl-{3-[4<5-naphthde^ 
propylamine 




a) 4-(3-Dimethlaininopropoxy)benzoic acid N-(5-naphthalen-2- 
2 0 ylpentanoyl)hydrazide 
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The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 204a, from 2-naphthalenepentanoic acid (0.600 g, 2.6 mmol), 
l,r^aibonyldiimidazole (0.426 g, 2.6 mmol) and 4-[(3-dimethylamino)propoxy]-benzoic 
acid hydrazide (0.624 g, 2.6 mmol). The reaction suspension was filtered to afford 0.417 g 
5 (35%) of 4-(3-Dimethlaminopropoxy)benzoic acid iV-(5-naphthalen-2- 
ylpentanoyl)hydrazide. 

l H NMR (DMSO-d6) 810.04 (bs, 1H), 9.74 (bs, 1H), 7.79-7.88 (m, 5H), 7.71 (s, 
1H), 7.38-7.50 (m, 3H), 6.99 (d, 2H, J=9Hz), 4.05 (t, 2H, J=6Hz), 2.78 (t, 2H, J=7Hz), 
2.34 (t, 2H, J=7Hz), 2.23 (t, 2H, J=7Hz), 2.13 (s, 6H), 1.81-1.89 (m, 2H), 1.58-1.76 (m, 
10 4H). IR (KBr, cm" 1 ) 3203, 2935, 2855, 2762, 1665, 1598, 1568, 1465, 1256, 1173, 843, 
818, 474. MS (ES 4 ) m/e 448, MS (ES0 m/e 446. Anal. Calcd for C27H33N3O3 C, 72.46; 
H, 7.43; N, 9.39. Found C, 72.51; H, 7.46; N, 920. 

b) Dimethyl- {3~[4^5-naphthalene-2-^ 
15 propyl}- amine 




The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 19d, from 4-(3-Dimethlaininopropoxy)benzoic acid iV-(5- 

2 0 naphthalen-2-ylpeaitanoyl)hydrazide (0.303 g, 0.68 mmol), triphenylphosphine (0.355 g, 
1 .4 mmol), triethylamine (0.137 g, 1 .4 mmol) and carbon tetrabromide (0.449 g, 1.4 
mmol. Purification by normal phase silica gel chromatography (eluted with 9:1 
CHC1 3 :2M NH 3 in MeOH) followed by conversion to the HQ salt, as described in 
Example 5 using the acetyl chloride/EtOH method to generate HC1 in situ, afforded the 

2 5 title compound. Crystallization from Et20MeOH afforded 0.080 g (7%) of dimethyl- {3- 
[4-(5-naphthalene-2-ytoutyl>^ ^ 

*H NMR (DMSO-d6) 6 7.82-7.92 (m, 5H), 7.70 (s, 1H), 7.38-7.50 (m, 3H), 7.11 
(d, 2H,J=9Hz), 4.15 (t, 2H, J=6Hz), 3.21 (t, 2H, J=8Hz), 2.94-2.99 (m, 2H), 2.76-2.84 (m, 
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8H), 2.12-2.21 (m, 2H), 1.79-1.81 (m, 4H). JR. (KBr, cm" 1 ) 2936, 1613, 1502, 1256, 1256, 
1175. MS (ES 4 ) m/e 430. Mp(°C)=195. 

Example 208 
Preparation of 4-{5-[4^3-Dime%laim^ 
naphthalen-2yl-butan- 1 -one 




a) 4-(3-Dimethylaminopropoxy)benzoic acid N-(5-naphthalen-2-yl-5- 
oxopentanoyl)hydrazide 

I 




The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 204a, from 4-(2-naphthoyl)butyric acid (0.705 g, 2.9 mmol), 
l,F-carbonyidiimidazole (0.472 g, 2.9 mmol) and 4-[(3-dimethylamino)propoxy]-benzoic 
acid hydrazide (0.691 g, 2.9 mmol). After stirring 6.'5 hours at room temperature the 
reaction mixture was concentrated to an oil. The oil was treated with 25 ml each of 
EtOAc and H 2 0. Crystals that formed in this mixture were collected by filtration to afford 
0.536 g (40%) of the title compound. The filtrate was concentrated to a solid Purification 
by normal phase silica gel radial chromatography (eluted with 9:1 CHC1 3 :2M NH3 in 
MeOH) afforded 0.120 g (9%) of the title compound. 0.656 g (49%) of 4-(3- 
dimethylaminopropoxy)benzoic acid N-<5-naphthalen-2-yl-5-oxopentanoyl)hydrazide was 
collected. 

l H MMR (DMSO-d6) $10.15 (bs, 1H), 9.84 (bs, 1H), 8.72 (s, 1HY), 8.13 (m, 1H), 
7.97-8.06 (m, 3H), 7.84 (d, 2H, J=9Hz), 7.60-7.70 (m, 2H), 7.00 (d, 2H, J=9Hz), 4.06 (t, 
2H> J=6Hz), 3.26-3.32 (m, 2H), 2.30-2.37 (m, 4H), 2,11 (s, 6H), 1.93-2.02 (m, 2H), 1.81- 
1.88 (m, 2H). JK (KBr, cm -1 ) 3422, 3252, 2949, 2792, 1683, 1644, 1604, 1504, 1468, 
1251, 1178, 1 122, 758. MS (ES") m/e 462, MS (ES") m/e 460. 
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b) 4-{5-[4-(3-I^ethyiamhopropoxy)pte 
2yl-butan-l-one 




5 The above compound was prepared in a manner similar to that exemplified for the 

preparation of Example 19d, from 4-(3 -dimethylaminopropoxy)benzoic acidN-(5- 
n^>hthalen-2-yl-5-oxopentanoyl)hydrazide (0.334 g, 0.72 mmol), triphenylphosphine 
(0.380 g, 1.5 mmol), triethylamine (0.146 g, 1.5 tnmol) and carbon tetrabromide (0.480 g, 
1 .5 mmol. Purification by normal phase silica gel chromatography (eluted with 9:1 

10 CHC1 3 :2M NH 3 in MeOH) followed by conversion to the HC1 salt, as described in 

Example 5 using the acetyl chloride/EtOH method to generate HQ in situ, afforded 0.1 19 
g (34%) of 4-{5-[4-(3-dimetliylaminopropoxy> phenylj-[l,3,4]oxadiazol-2yi}-l- 
naphthalen-2yl-butan- 1 -one. 

2 H NMR (DMSO-d6) §8.68 (s, 1H), 8.12 (d, 1H, J=7Hz), 7.97-8.06 (m, 3H), 7.90 

15 (d, 2H, J=9Hz), 7.60-X71 (m, 2H), 7.10 (d, 2H, J=9Hz), 4.15 (t, 2H, J=6Hz), 3.37 (t, 2H, 
J=7Hz), 321 (t, 2H, J=8Hz), 3.05 (t, 2H, J-7 Hz), 2.76 (s, 6H), 2.13-2.24 (m, 4H). IR 
(CHC1 3 , cm' 1 ) 2969, 1681, 1615, 1501, 1254, 1176. MS (ES+) m/e 444. Mp(°C)=211. 

Example 209 

2 0 Preparation of (3-{4-[5-Benzofuran-2-yI^^^ 
propyl)dimethylamine 




a) 4-Hydroxybenzoic acid N-(5-benzofuran-2-yl pentanoyI)hydrazide 
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The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 19c, from 5-benzofiiran-2-yl-pentanoic acid (2.04 g, 9.3 mmol), 
2-ethoxy4-ethoxycaAonyl-l£ (2.31 g, 9.3 mmol) and 4- 

hydroxybenzoic hydrazide (1.42 g, 9.3 mmol). Purification by normal phase silica gel 
chromatography (eluted with linear gradient of 2 to 10% 2M NH 3 in MeOH:CH 2 Cl 2 ) to 
afford 1.77 g (54%) of 4-hydroxybenzoic addi\^(5-benzofuran-2»yl pentanoyl)hydrazide 
as a foam. 

! H NMR (DMSO-d6) 810.06 (bs, 1H), 10.00 (bs, 1H), 9.74 (s, 1H), 7.73 (d, 2H, 
J=9Hz), 7.45-7.56 (m, 2H), 7.15-7.24 (m, 2H), 6.80 (d, 2H, J=9Hz), 6.60 (s, 1H), 2.78- 
2.83 (m, 2H), 2.23 (t, 2H, J=7Hz), 1.59-1 .80 (m, 4H). TR (KBr, cm* 1 ) 3238, 2945, 1686, 
1643, 608, 1586, 1503, 1455, 1310, 1253, 1173, 752. MS (ES 4 ) m/e 353, MS (ES~) m/e 
35L 

t>) 4-{5-[4-Benzofuran-2-ylbuty^^ 




The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 19d, from 4-hydroxybenzoic acid AT-(5-benzo- furan-2-yl 
pentanoyl)hydrazide (1.63 g, 4.6 mmol), triphenylphosphine (2.43 g, 9.3 mmol), 
imidazole (l.Olg, 14.8 mmol) and carbon tetrabromide (3.07 g, 9.3 mmol. Purification by 
normal phase silica gel chromatography (eluted with 1:1 EtOAcrhexane) followed by 
crystallization from acetone afforded 0.479 g (31%) of 4-{5-[4-Benzofuran-2-ylbutyl)- 
[l,3,4]oxadiazol-2-yl]phenol. 

l H NMR (DMSO-d6) £10.26 (bs, 1H), 7.77 (d, 2H, J=8Hz), 7.45-7.55 (m, 2H), 
6.92 (d, 2H, J=8Hz), 6.61 (s, 1H), 2.96 (t, 2H, J=7Hz), 2.84 (t, 2H, J-6Hz), 1J6-1.89 (m, 
4H). IR(KBr, cm' 1 ) 1616, 1600, 1582, 1447, 1280, 1250, 837, 752, 740. MS (ES 4 ) m/e 
335, MS (ESO m/e 333. Anal. Calcd for C 2 oHi8N 2 0 3 C, 71.84; H, 5.43; N, 8.38. Found C, 
71 .95; H, 5.47; N, 8.41. 
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c) (3- {4-[5-Benzofuran-2-yIbutyl>[l ,3,4]oxadiazol-2- 
yl]pheuoxy}propyl)dimethyiamine 




The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 19e, from 4-{5-[4-Benzofuran-2-ylbutyl>[l,3,4]oxadiazol-2- 
yijphenol (0.669 g, 2.0 mmol), sodium hydride (0.160g, 4.0 mmol) and 3-cMoro-N,N- 
dimehtylpropyl amine HC1 (0.3 16g, 2.0 mmol). Purification by radial chromatography on 
silica gel (eluted with 9:1 Et 2 0: 2M NH 3 in MeOH) followed by conversion to the HC1 
salt as described in Example 5 using the acetyl chloride/EtOH method to generate HC1 in 
situ afforded 0.132 g (14%) of (3-{4-[5-Benzofuran-2-ylbutyl)-[13,4]oxadiazol-2- 
yl]phenoxy}propyl)dimethylamine as the hydrochloride salt 

1 H NMR (DMSO-d6) £7.90 (d, 2H, J=9Hz), 7.40-7.54 (m, 2H), 7.11-724 (m, 
4H), 6.61 (s, 1H), 4.16 (t, 2H, J=6Hz), 3.21 (t, 2H, J=8Hz), 2.98 (t, 2H, J=7Hz), 2.85 (t, 
2H, J=7Hz), 2.78 (s, 6H), 2.12-2.22 (m, 2H), 1.80-1.99 (m, 4H). IR (CHC1 3 , cm" 1 ) 2967, 
1615, 1501, 1474, 1455, 1253, 1176. MS (ES 4 ) m/e 420. Analytical HPLC: 100%. , 
Mp(°C)=200. 

Example 210 

Preparation of Dimethyl-(3- (4-[5-(naphthaIene-2-ylmethanesulfinylmethyl)- 
[ l,3,4]oxadiazol-2-yl]phenoxy}propyl)amine 



I 




To a solution of dimethyI(3-{4-[5-naphthdea-2-ylmethylsulf^ylmethyl)- 
[13,4]oxadiazol-2-yl]phenoxy}propyl)amine (0.187 g, 0.4 mmol) in 4 ml CH 2 C1 2 at room 
temperature was added acetic acid (5.18 g, 86.2 mmol) and m-chloroperbenzoic acid 
(0.074g, 0.4 mmol). After starring thirty minutes the reaction was quenched with Na 2 S03. 
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The mixture was diluted with H 2 0 then extracted twice with EtOAc. Purification by 
normal phase silica gel radial chromatography (eluted with 95:5 CHCl3:2M NH3 in 
MeOH) followed by conversion to the HQ salt as described in Example 5 using the acetyl 
chloride/EtOH method to generate HC1 in situ afforded 0.062 g (30%) of dimethyl-(3-{4- 
5 [5-(naphtlialene-2-ylme1 
yl]phenoxy}propyl)amine. 

*HNMR (DMSO-d6) 87.89-7.97 (m, 6H), 7.53-7.56 (m, 3H), 7.15 (d, 2H, J=9 
Hz), 4.60-4.77 (m, 2H), 4.36-4.48 (m, 2H), 4.17 (t, 2H, J=6Hz), 3.19-3.24 (m, 2H), 2.73 
(s, 6H), 2.14-2.23 (m, 2H). JR (KBr, ot 1 ) 3429, 2954, 2601, 2476, 1613, 1498, 1472, 
10 1258, 1177, 1087, 1054, 838, 742. MS (ES 4 ) m/e 450. Mp(°C)=183. 

Example 211 
Preparation of Dimethyl(3-{4-[5^naphthalen^ 
[1 ,3,4]oxadiazol-2-yl]phenoxy}propyl)amine 




a) 4~[5<naphthalene-2-ylmethane- s^ 




To a solution of 4-[5-(naph1halene-2-ylmeth^ 
2-yl]phenol (0.690 g, 2.0 mmol) in 5 ml DMF at room temperature was added m- 
2 0 chlroperbenzoic acid (1.46 g, 8.5 mmol). The reaction was stirred three hours at room 
temperature then quenched with aqueous Na2SC>3. The mixture was reduced in volume 
then diluted with H 2 0 and extracted with EtOAc. The organic layer was washed with 
brine, dried over Na2S04, filtered and concentrated to a solid. Crystallization from Et 2 0 
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afforded (0.492 g, 65%) of 4-[5-(naphthalene-2-yl^^ 
oxadiazol-2-yl]phenol. 

X H NMR (DMSO-d6) 81037 (bs, 1H), 7.88-8.01 (m, 4H), 7.77 (d, 2H, J=9Hz), 
7.52-7.59 (m, 3H), 6.94 (d, 2H, J=9Hz), 5.12 (s, 2H), 4.94 (s, 2H)JR (KBr, cm" 1 ) 2986, 
1660, 1614, 1598, 1507, 1498, 1443, 1319, 1284, 1241, 1173, 1137, 1120, 839, 751, 484. 
MS (ES 4 ) m/e 381, MS (ESI ni/e 379. 

b) Dimethyl(3-{4-[5-(naphthalene^ 
yl]phenoxy}propyl)amine 




The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 21e, from 4-[5-(naphthalene-2-ylmethane- sulfonyknethyl)- 
[l,3,4]oxadiazol-2-yl]phenol (0.438 g, 1.2 mmol), cesium carbonate (0.750 g, 2.3 mmol), 
and 3-chloro-N,N-dimethylpropylamine HC1 (0.182 g, 1.2 mmol). Purification by noitnal 
phase silica gel radial chromatography (eluted with 9:1 CHC1 3 :2MNH3 in MeOH) 
followed by treatment with oxailic acid afforded 0.17 mg (3%) of dimethyl(3-{4~[5- 
(naphthalene-2-yhnethanesulfonyta^ 
as the oxalate salt 

*H NMR (DMSO-d6) 58.01-7.85 (m, 6H), 7.60-7.51 (m, 3H), 7.15-7.20 (m, 2H), 
5,14 (s, 2H), 4.93 (s, 2H), 4.10-4.18 (m, 2H), 3.13-3.20 (m, 2H), 2.76 9 (s, 6H), 2.18-2.08 
(m, 2H). IR(KBr, cm" 1 ) 1614, 1501, 1312, 1260, 1181, 1141, 844, 707, 484. MS (ES*) 
m/e466.Mp(°C>=218. 

Example 212 

Preparation of Dimethyl(3-{4-[5-naphthalen-2-ylsulfanylmethy^ 
yl]phenoxy}propyl)amine 
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a) 4-hydroxybenzoic acid A^2<naphthalene-2-ylsulf^ 




The above compound was prepared in a manner similar to that exemplified for the 
5 preparation of Example 26b, fiom 2-naphthylmercapto acetic acid (L50 g, 6.9 mmol), 
Ur-carbonyldiimidazole (HI g, 6.9 mmol) and 4-hydroxybenzoic hydrazide (1.05 g, 6.9 
mmol). Crystallization of the crude material from EtOAc afforded 1.95 g (81%) of 4- 
hydroxybenzoic acid JV-[2~(naphthalene-2-yM 

l H NMR (DMSO-d6) 8 10.21 (bs, 2H), 10.08 (bs, 1H), 7.95 (s, 1H), 7.85-7.89 (m, 
10 3H), 7.75 (d, 2H, J=9Hz), 7.42-7.55 (m, 3H), 6.82 (d, 2H, J=9Hz), 3.89 (s, 2H). IR (KBr, 
cm" 1 ) 3314, 3213, 3006, 1703, 1621, 1605, 1584, 1516, 1282, 1228, 1175, 847, 810, 746, 
478. MS (ES+) m/e 353, MS (ES~) m/e 35L 

b) 4-[5-iiaph1halen-2-yIsulfanylmethyl-[ l,3 9 4]oxadiazol-2-yl]phesaol 




The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 19d, from 4-hydroxybenzoic acid JV42-(naphthalene-2- 
ylsulfanyl)acetyl]hydrazide (1.81 g, 5.1 mmol), triphenylphosphine (2.69 g, 10.3 mmol), 
triethylamine (1.87g, 18.5 mmol) and carbon tetrabromide (3.41 g, 10.3 mmol. 
2 0 Purification by normal phase silica gel chromatography (eluted with 8:1 EtOAc:hexane) 
followed by crystallization from acetone afforded 0.885 g (51%) of 
4-[5-naphthalen-2-ylsulfanyh^^ 
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'H NMR (DMSO-d6) pl0.29 (bs, 1H), 8.02 (s, 1H), 7.90 (d, 2H, J=9Hz), 7.83- 
7.86 (m, 1H), 7.64 (d, 2H, J=9Hz), 7.48-7.60 (m, 3H), 6.86 (d, 2H, J=9Hz), 4.62 (s, 2H). 
JR (KBr, cm" 1 ) 1614, 1561, 1497, 1291, 1225, 1175, 1083, 1020, 819, 758, 478. MS (ES 4 ) 
m/e 335. Anal. Calcd for C19H14N2O2S C, 68.25; H, 4.22; N, 8.38. Found C, 68.10; H, 
5 4.02; N, 8.25. 

c) Dimetoyl(3-{4-[5-naphthalen^ 
yl]phenoxy}propvl)aniine 

N N 

1 0 The above compound was prepared in a manner similar to mat exemplified for the 

preparation of Example 19e, from 4-[5-naphmalen-2-ylsulfanylmemyl-[l^,4]oxadiazol-2- 
yljphenol (0.800 g, 2.4 mmol), sodium hydride (0.196g, 4.9 mmol) and 3-chloro-N,N- 
dimehtylpropyl amine HC1 (0.378g, 2.4 mmol). Purification by radial chromatography on 
silica gel (eluted with 9: 1 CHC1 3 : 2M NH 3 in MeOH) followed by crystallization from 

15 Et 2 0:MeOH afforded 0.204g (20%) of dimefhyl(3-{4-[5-naphthalen-2-ylsulfenylmethyl)- 
[1 ,3,4]oxadiazoI-2-yl]phenoxy}propyl)amine. 

*H NMR (DMSO-d6) $8.02 (s, 1H), 7.90 (d, 2H, J=9Hz), 7.83-7.88 (m, 1H), 7.74 
(d, 2H, J=9Hz), 7.49-7.60 (m, 3H), 7.05 (d, 2H, J=9Hz), 4.87 (s, 2H), 4.06 (t, 2H, J=6Hz), 
2.34 (t, 2H, J=7Hz), 2.10 (s, 6H), 1.81-1.90 (m, 2H). IR (KBr, cm" 1 ) 1607, 1502, 1469, 

20 1299, 1255, 1179, 954, 817, 752, 659, 471. MS (ES*) m/e 420. Anal. Calcd for 
C24H25N3O2S C, 68.71; H, 6.01; N, 10.02. Found C, 68.45; H, 5.87; N, 9.89. 
Mp(°C)=106. 

Example 213 

25 Preparation of dimemyl(3-{4-[5-naphmalen-2-yloxymemyl)-[l,3,4]oxadiazol-2- 
yl]phenoxy}propyl)amine 
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a) 4-(3-^taethylaminopropoxy)benzoic acid W-P-Otiaphthalene^- 
yloxy)acetyl]hydrazide 




The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 204a, from (2-naphthoxy)acetic acid (0.285 g, 1.4 mmol), 
l,l'-carbonyldiimidazole (0.228 g, 1-4 mmol) and 4-[(3-dime%lamino)propoxy]-benzoic 
acid hydrazide (0.334 g, 1.4 mmol). After stirring at room temperature for 24hours, the 

1 0 insolubles were collected by filtration to afford (0.373 g, 63%) of 4-(3- 

dimethylaminopropoxy)benzoic acid 7^-[2-(naphthalene-2-yloxy)acetyl]hydrazide. 

! H NMR (DMSOd6) £10.26 (bs, 2H), 7.80-7.88 (m, 5H), 7.27-7.51 (m, 4H), 7.01 
(d, 2H, J=9Hz), 4.78 (s, 2H), 4.07 (t, 2H, J=6Hz), 237 (t, 2H, J=7Hz), 2.15 (s, 6H), 1.82- 
1.91 (m, 2H). IR(KBr, cm' 1 ) 3212, 3058, 2955, 2829, 2777, 1685, 1652, 1607, 1512, 

15 1313, 1260, 1183, 851, 809, 745, 473. MS (ES 4 ) m/e 422, MS (ES^ m/e 420. 



b) Dimethyl(3-{4-[5-naphfca^ 
yl]phenoxy}propyl)amine. 
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The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 19d, from 4-(3-dimethylaminopropoxy)benzoic acidi\T-[2- 
(naphthalene-2-yloxy)acetyl]hydrazide (0.322 g, 0.8 mmol), triphenyl -phosphine (0.401 
g, 1.5 mmol), triethylamine (0.247 g, 2.4 mmol) and carbon tetra- bromide (0.507 g, 1.5 
mmol. Purification by normal phase silica gel chromatography (eluted with 9:1 
CH 2 C1 2 :2M NH 3 in MeOH) followed by conversion to the HC1 salt, as described in 
Example 5 using the acetyl chloride/EtOH method to generate HC1 in situ, afforded 0.136 
g (40%) of dmethyl(3~{4-[5-naphthalen-2^ 
yl]phenoxy}propyi)amine as the hydrochloride salt 

l H NMR (DMSO-d6) 67.97 9d, 2H, J=9 Hz), 7.82-7.91 (m, 3H), 7.56 (d, 1H, J=3 
Hz), 7.50 (t, 1H, J=8Hz), 7.40 (T, 1H, J=8Hz), 7,29 (dd, 1H, J = 3, 9Hz), 7.15 (d, 2H, J=9 
Hz), 5.59 (s, 2H), 4.17 (t, 2H, J=6Hz), 3.21 (t, 2H, J=8Hz), 2.78 (s, 6H), 2.12-2.21 (m 
2H). JR (KBr, cm 1 ) 2947, 2555, 2503, 2406, 1618, 1500, 1467, 1393, 1247, 1209, 1 178, 
1116, 1059, 1012, 957, 839, 805, 749, 472. MS (ES 4 ) m/e 404. Analytical HPLC:100%. 
Mp(°Q=Decomposes at 186. 

Example 214 

Preparation of Dimethyl-(3- {4- {5-(3-phenoxypropoxymethyl>[ l,3,4]oxadiazol-2- 
yl]phenoxy}propyl)amine. 




N N 



a) 4-hydroxybenzoic acid AT-[2-(3-phenoxypropoxy)acetyl]hydrazide 
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The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 19c, from (3-phenoxypropoxy)acetic acid (2.70 g, 12.8 mmol), 2- 
ethoxy-l-ethoxycarbonyl-l^-dihydroquinoline (3.18 g, 12.8 mmol) and 4- 
5 hydroxybenzoic hydrazide (L95 g, 12.8 mmol). The resultant crystalline material that 
formed in the reaction mixture was collected by filtration to afford 2.42 g (55%) of 4- 
hydroxybenzoic acid AT-[2-(3-phenoxypropoxy)ace1yl]hydrazide. 

*H NMR (DMSO-d6) §10.06 (bs, 2H), 9.73 (bs, 1H), 7.74 (d, 2H, J=9Hz), 7.24- 
7.31 (m, 2H), 6.89-6.95 (m, 3H), 6.81 (d, 2H, J=9Hz), 4.08 (t, 2H, J=6Hz), 4.02 (s, 2H), 
10 3.67 (t, 2H, J=6Hz), 1.98-2.06 (m, 2H). IR (KBr, cm* 1 ) 3219, 1686, 1630, 1609, 1498, 
1443, 1279, 1242, 1173, 1 134, 755. MS (ES") m/e 343. Anal. Calcd for Ci 8 H 2 cN 2 05 C, 
62.78; H, 5.85; N, 8.13. Found C, 62.68; H, 5.74; N, 8.01. 

b) 4-[-5-(3-Phenoxypropoxymethyl)-[U3,4]oxadiazol-2-yl]phenol 




The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 19d, from of 4-hydroxybenzoic acid iV-[2-(3- 
phenoxypropoxy)acetyl]hydrazide (2.07 g, 6.0 mmol), triphenylphosphine (3.15 g, 12.0 
mmol), triethylamine (2.19 g, 2L6 mmol) and carbon tetrabromide (3.99 g, 12.0 mmol). 
2 0 Purification by chromatography on silica gel (eluted with 1 : 1 EtOAc:hexane) afforded 
1.65 g (85%) of 4-[-5-(3-Phenoxypropoxymethyl)-[l,3,4]oxadiazol-2-yl]phenol as a 
solid 

l H NMR (DMSO-d6) £10.32 (bs, 1H), 7.80 (d, 2H, J=9Hz), 7.21-7.28 (m, 2H), 
6.88-6.96 (m, 5H), 4.77 (s, 2H), 4.02 (t, 2H, J=6Hz), 3.70 (t, 2H, J=6Hz), 1.95-2.04 (m, 
25 2H). IR(KBr, cm" 1 ) 3101, 2958, 2871, 1609, 1497, 1470, 1285, 1240, 1172, 1087, 757, 
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737. MS (ES 4 ) m/e 327, MS (ES") m/e 325. Anal. Calcd for CisHigNiO* C, 6625; H, 
5.56; N, 8.58. Found C, 66.28; H, 5.48; N, 8.54. 

c) DimethyK3-{4-{5^3-phenoxypro^^ phenoxy} 
propylamine 




N N 



The above compound was prepared in a manner similar to. that exemplified for the 
preparation of Example 21e, from 4-[-5-(3-PhenoxypropoxymethyiHl,3,4]oxadiazol-2- 
yl]phenol (1.42 g, 4.4 mmol), cesium carbonate (2.84 g, 8.7 mmol), and 3-cMoro-N,N- 
dimethylpropylamine HC1 (0.688 g, 4.4 mmol). Purification by radial chromatography on 
silica gel (eluted with a linear gradient of 2 to 5% 2M NH 3 in MeOH:CHCl 3 ) followed by 
conversion to the HC1 salt, as described in Example 5 using the acetyl chloride/EtOH 
method to generate HC1 in situ, afforded 0.31 1 g (16%) of dimethyl-(3-{4-{5-(3-' 
phenoxypropoxymethyl>[l,3,4]oxadiazol-2-yl] phenoxy} propylamine as the 
hydrochloride salt. 

l H NMR (DMSO-d6) $7.91 (d, 2H, J=9Hz), 7.21-7.27 (m, 2H), 7.13 (d, 2H, J=9 
Hz), 6.88-6.92 (m, 3H), 4.79 (s, 2H), 4.17 (t, 2H, J=6Hz), 4.03 (t, 2H, J=6Hz), 3.72 (t, 
2H, J=6Hz), 3.21 (t, 2H, J=8Hz), 2.78 (s, 6H), 2.14-2.24 (m, 2H), 1.96-2.04 (m, 2H). 1R 
(KBr, 0^)2474, 1617, 1602, 1499, 1472, 1257, 1171, 1085, 1052, 751. MS (ES 4 ) m/e 
412.Mp(°C>=132. 

Example 215 

Preparation of Dimethyl-[3-(4- {5-[2-(2-phenxoyethoxy)ethyl]-[13,4]oxadiazoI-2-yl} 
phenoxy)propyi] amine 
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a) 4-Hydroxybenzoic acid A r '-[3-(2-phenoxyeihoxy)propionyl]hydrazide 




The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 19c, from 3-(2-phenoxyethoxy)propionic acid 
(6.35 g, 30.2 mmol), 2-ethoxy-l-ethoxycart>onyl-l,2-^ (7.47 g, 30.2 

mmol) and 4-hydroxybenzoic hydrazide (4.64 g, 30.2 mmol). Purification by 
chromatography on silica gel (eluted with a linear gradient of 2 to 5% 2M NH 3 in 
MeOH:CHCl 3 ) afforded 4.73 g (70%) of 4-hydroxybenzoic acid N '-[3-(2- 
phenoxyethoxy)propionyl]hydrazide as a foam. 

^NMR (DMSO-d6) 510.06 (bs, 2H), 9.82 (bs, 1H), 7.73 (d, 2H, J==9Hz), 7.23- 
7.31 (m, 2H), 6.87-6.96 (m, 3H), 6.80 (d, 2H, J=8Hz), 4.07 (t, 2H, J=5Hz), 3.64-3.75 (m, 
4H), 2.41-2.54 (m, 2H). IR (CHC1 3 , cm"*) 3266, 3012, 2930, 2878, 1688, 1646, 1609, 
1497, 1456, 1279, 1245, 1225, 1 173, 1122, 849. MS (ES 4 ) m/e 345, MS (ES0 m/e 343. 

b) 4- {5-[2-(2-phenoxyefhoxy)ethyI]-[ l,3,4]oxadiazol-2-yl}phenol 




N N 



The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 19d 3 from of 4-hydroxybenzoic acid N -[3-(2- 
phenoxyethoxy)propionyl]hydrazide (4.71 g, 13.7 mmol), triphenylphosphine (7.17 g, 
27.4 mmol), triethylamine (4.98 g, 49.2 mmol) and carbon tetrabromide (9.07 g, 27.4 
mmol). Purification by chromatography on silica gel (eluted with 4:1 EtOAc:hexane) 
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afforded 4.40 g (99%) of 4-{5-[2-(2-phaioxyethoxy)ethyl]-[l,3,4]oxadiazol-2-yl}phenol 
as an oil. Product co-eluted with triphenylphosphine. 

l H NMR (DMSO-d6) 810.25 (bs, 1H), 7.78 (d, 2H, J=9Hz), 721-7.27 (m, 2H), 
6.88-6.94 (m, 5H), 4.06^.08 (m, 2H), 3.91 (t, 2H, J=6Hz), 3.76-3.79 (m, 2H), 3.18(t, 2H, 
J=6Hz).IR(CHa3,cm- 1 ) 3006, 1732, 1615, 1600, 1499, 1438, 1375, 1247, 1171, 1121, 
1046. MS (ES 4 ) m/e 327, MS (ES0 m/e 325. 

c) Dimethyl-[3-(4-{5-[2-(2-phenxoyethoxy)ethyl]-[l,3,4]oxa*^^ 
phenoxy)propyl]amine. 




N N 



The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 21e, from 4-{5-[2-(2-phenoxyethoxy)etbyl]-[U,4]oxadiazol-2- 
yi}phenol (2.02 g, 6.1 mmol), cesium carbonate (3.98 g, 12.2 mmol), and 3-cworc-N,N- 
dimethylpropylamine HQ (0.966 g, 6.1 mmol). Purification by chromatography on silica 
gel (eluted with a linear gradient of 2to 10% 2MNH 3 in MeOH:CHCl 3 ) followed by 
conversion to the oxalate salt afforded 0.053 g (2%) of dimethyl-[3-(4-{5-[2-(2- 
phenxoyethoxy)ethyl]-[l,3,4]oxadiazol-2-yl} phenoxy)propyl]amine as the oxalate salt 

'H NMR (DMSO-d6) 57.90 (d, 2H, J=9Hz), 7.22-7.27 (m, 2H), 7.12 (d, 2H, J=9 
Hz), 6.88-6.93 (m, 3H), 4.14 (t, 2H, J=6Hz), 4.05-4.09 (m, 2H), 3.92 (t, 2H, J=6Hz), 
3.77-3.80 (m, 2H), 3.14-322 (m, 4H), 2.76 (s, 6H), 2.08-2.17 (m, 2H). IR(KBr, cm" 1 ) 
1725, 1614, 1256, 1174, 1046, 840. MS (ES*) m/e 412, Mp (°C)=n6-118. 

Example 216 

Preparation of {3-[-4-(5-Biphenyl-2-yHl > 3,4]oxadiazol-2-yl)phenoxy]propyl} 
dimemylamine. 
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a) 4-Hydroxybenzoic acid ^'-(biphenyl^-carony^hydrazide 




The above compound was prepared in a manner similar to that exemplified for the 
5 preparation of Example 19c, from 2-biphenylcarboxylic acid 

(2.42 g, 12.2 mmol), 2^oxy-l-ethoxycarbonyl-l^-dihydioquinoline (3.02 g, 12.2 
mmol) and 4-hydroxybenzoic hydrazide (1.86 g, 12.2 mmol). Purification by 
chromatography on silica gel (eluted with a linear gradient of 2 to 10% 2M NH3 in 
MeOH:CHCl 3 ) afforded 0.730 g (18%) of 4-hydroxybenzoic acid # -(biphenyl-2- 
1 0 caronyl)hydrazide as a solid. 

J H NMR (DMSO-d6) 5 10.26 (bs, 1H), 10.20 (bs, 1H), 10.08 (bs, 1H), 7.78 (d, 
2H, J=8 Hz), 730-7.62 (m, 9H), 6.81 (d, 2H, J=3Hz). MS (ES*) m/e 333, MS (ES") m/e 
331. 

15 b) 4<5-biphenyl-2-yl[l,3,4]oxadia2X)l-2-yl)phenol 




N N 



The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 19d, from of 4-hydroxybenzoic acidiV'-(biphenyl-2- 
caronyl)hydrazide (0.72 g, 2.2 mmol), triphenylphosphine (1.14 g, 4.3 mmol), 
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triethylamine (0.44 g, 4.3 mmol) and carbon tetrabromide (1 .44 g, 4.3 mmol). Purificatioii 
by radial chromatography on silica gel (eluted with 4:1 EtOAc:hexane) afforded the crude 
product plus an impurity. The material was triterated in Et 2 0 then filtered. The insoluble 
material was collected to afford 0.288 g (42%) of 4-(5-biphenyl-2-yl[l,3,4]oxadiazol-2- 
5 yl)pheuoL 

*H NMR (DMSO-d6) 810.34 (bs, 1H), 8.05 (d, 1H, J=8Hz), 7.69-7.74 (m, 1H), 
7.59-7.65 (m, 1H), 7.52-7.55 (m, 1H), 7.39-7.44 (m, 5H), 7.28-7.33 (m, 2H), 6.83 (d, 2H, 
J=9 Hz). MS (ES*) m/e 315, MS (ES") m/e 313 

10 c) {3-[-4-(5-Biphenyl-2-vI-[l,3,4]oxadiazol-2-yl)ph^ 



The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 19e, from 4-(5-biphenyl-2-yl[l,3,4]oxadiazol-2-yl)phenol (0.233 
g, 0.7 mmol), sodium hydride (0.065g, 1.6 mmol) and 3-chloro-N,N-dimehtylpropyl 

1 5 amine HC1 (0. 129 g, 8 2 mmol). Purification by radial chromatography on silica gel 
(eluted with 9: 1 CHCU." 2M NH 3 in MeOH) followed by conversion to the HC1 salt, as 
described in Example 5 using the acetyl chloride/EtOH method to generate HC1 in sit. 
Crystallization from MeOH:Et 2 0 afforded 0.058 g (18%) of {3-[-4-(5-Biphenyl-2-yl- 
[l,3,4]oxamazol-2-yl)phenoxy]propyl}dimemylamine as the hydrochloride salt 

20 'H NMR (DMSO-d6) 810.21 (bs, 1H), 8.06-8.09 (m, 1H), 7.70-7.75 (m, 1H), 



7.60-7.66 (m, 1H), 7.51-7.57 (m, 3H), 7.40-7.44 (m, 3H), 729-7.33 (m, 2H), 7.05 (d, 2H, 
J=9 Hz), 4.13 (t, 2H, J=6Hz), 3.19 (t, 2H, 8Hz), 2.76 (s, 6H), 2.09-2.17 (m, 2H). ]R (KBr, 
cm" 1 ) 1612, 1498, 1477, 1254, 1178, 1045, 836, 744. MS (ES 4 ) m/e 400. Analytical 
HPLC:100%. Mp=C > C>=177. 




N N 



25 
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Example 217 

Preparation of {3-[-4-(5-Biphenyl-3^ propyl} 
dimethylamine 




5 

a) 4-Hydroxybenzoic acid N -(biphenyl-3-caronyl)hydrazide 




To a suspension of biphenyl-3-caxboxylic acid ( 1-00 g, 5.0 mmol) in 25 ml 
CH 2 C1 2 at room temperature was added oxalyl chloride (1.92 g, 15.1 mmol) followed by 

1 0 three drops of DMF. The reaction was stirred at room temperature for 1 .8 hours then 

heated at 40C for four hours. The reaction was then concentrated to an oil. This material 
was taken up into 41 ml CH 3 CN treated with triethylamine (0.510 g, 5.0 mmol), 4- 
hydroxybenzoic hydrazide (0.786 g, 5.0 mmol) and dimethylamine pyridine (0.062 g, 0.5 
mmol). The reaction mixture was heated at 60C for two days then overnight at room 

1 5 temperature. The suspension was concentrated to a solid. The solid was treated with 
EtOAc and 5N HC1. The resultant suspension was filtered. The phases from the filtrate 
were separated The organic phase was washed with 5N HC1, brine, dried over Na 2 SC>4, 
filtered, concentrated to a semi-solid material. Triteration in CHCI3 followed by filtration 
afforded the title compound along with an impurity. This material was taken on to the 

20 next step. 

MS (ES*) m/e 333, MS (ES~) m/e 331 . 

b) 4~(5-biphenyI-3-yl[ 1 ,3,4]oxadiazol-2-yl)phenol 
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The above compound was prepared in a maimer similar to that exemplified for the 
preparation of Example 19d, from of 4-Hydroxybenzoic acidN'-(biphenyl-3- 
caronyl)hydrazide (0.604 g, 1,8 mmol), triphenylphosphine (0.953 g, 3.6 mmol), 
trietbylamine (0368 g, 3.6 mmol) and carbon tetrabromide (1.205 g, 3.6 mmol). 
Purification by radial chromatography on silica gel (eluted with EtOAc) afforded 0379 g 
(66%) of 4-(5-biphenyl-3-yl[l 3 3,4]oxadiazol-2-jd)phenol. 

l R NMR (DMSO-d6) 51034 (s, 1H), 833 (s, 1H), 8.10 (d, 1H, J=8Hz), 8.01 (d, 
2H, J=8Hz), 7.93 (d, 1H, J=8Hz), 7.69-7.80 (m, 3H), 7.43-7.56 (m, 3H), 6.98 (d, 2H, J=9 
Hz). IR(KBr, cm" 1 ) 1735, 1612, 1594, 1495, 1439, 1283, 1240,1203, 1169, 742, 719, 
695. MS (ES*) m/e 315, MS (ESO m/e 313. 




The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 19e, from 4-(5-biphenyl-3-yl[l y 3,4]oxadiazol-2-jl)phenol 
(0.0362 g, 1.2 mmol), sodium hydride (O.lOlg, 2.5 mmol) and 3-cUoro-N,N- 
dimehtylpropyl amine HC1 (0.200 g, 13 mmol). Purification by radial chromatography on 
silica gel (eluted with 9:1 CHC1 3 : 2M NH 3 in MeOH) followed by crystallization from 
MeOH:Et 2 0 afforded 0.083 g (18%) of {3-K(5-Biphenyl-2-yl-[U,4]oxadiazol-3- 
yl)phenoxy]propyl} dimethylamine. 

*H NMR (DMSOd6) £835 (s, 1H), 8.09-8.13 (m, 3H), 7.93 (d, 1H, J=8Hz), 7.79 
(d, 2H, J=8Hz), 7.72 (t, 1H, J=8Hz), 7.52-7.57 (m, 2H), 7.43-7.48 (m, 1H), 7.16 (d, 2H, 
J=9Hz), 4.12(t, 2H, J=6Hz), 2.38 (t, 2H, J-7Hz), 2.14 (s, 6H), 1.84-1.93 (m, 2H). IR 
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(KBr, cm" 1 ) 2755, 1611, 1497, 1257, 1176, 830, 739, 716. MS (ES 4 ) m/e 400. Analytical 
m»LC:100%.Mp(°Q=llL 

Example 218 

Preparation of Dimethyl-[3-(4-{5-[2-(2-phenoxye1hyl)cyclopropyto^ 
oxadiazol-2-yl}phenoxy)pxopyl]amine 



a) trans-(2-Mefhoxycari>onyIme1hylcyclopropyl) acetic acid methyl ester. 



To a suspension of zinc-copper couple (44.82 g (0.35 mol) in 32 ml Et20 
undergoing sonication was added a solution of trans-3-hexene-l ,6-dioic acid methyl ester 
(29.93 g, 0.17 mol) and methyl iodide (65.18 g (0.24 mol) at a rate of 0.5 ml per ten 
minutes for the 90 minutes then 1.0 ml per ten minutes for the next 1.5 hours of the 
addition. At this point the addition was stopped and sonication continued for 1.5 hours. 
After this the remaining material was added at a rate of 2.0 ml per ten minutes for the 
remainder of the addition. The reaction was sonicated overnight. The reaction mixture 
solidified overnight The mixture was treated with 800 ml EtOAc then heated to 60C to 
breakup the solid material. This mixture was treated with filter agent then filtered. The 
filtrate was concentrated to an oil. The oil was dissolved into Et 2 0 then washed with 100 
ml 10% aqueous HC1, brine, dried over Na 2 S0 4 , filtered concentrated to an oil. 
Distillation at 115-120C afforded 9.95 g of a 1:1 mixture of trans-3-hexene-l,6-dioic acid 
methyl ester and traixs-(2-Methoxycarbonylmethylcyclopropyl) acetic acid methyl ester. 



N — 




N 




b) ti^s^2-Methoxycaibonylme<hylcyclopropyi) acetic acid 
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10 



15 



20 



25 



To abiphasic solution of txans^2-methoxycarbonylmethyicyclopropyl) acetic acid 
methyl ester (10.95 g, 58.8 mmol) in 200 ml aqueous potassium phosphate mono basic 
(2.76 g) was added porcine liver esterase (123 mg, approximately 5,060 units). Next, 58.8 
ml IN IiOH solution was added in portions, maintaining pH between 7.0 and 7.5, over a 
two-hour period. The reaction was stirred overnight at room temperature. Next, filter aid 
was added and the reaction was filtered The filtrate was extracted twice with Et 2 0 and 
the organic layer was discarded. The aqueous phase was acidified with IN HC1 then 
extracted twice with Et 2 O.The combined organic phases were dried over Na2S04, 
filtered, concentrated to afford 6.65 g of a 3:2 ratio of trans-hex-3-enedioic acid 
monomethyl ester : trans^2-methoxycariK)nylmethylcyclopropyl) acetic acid 

*HNMR of title compound (DMSO-d6) 53.57 (s,3H), 2.01-2.33 (m, 4H), 0.76- 
0.82 (m, 2H), 0.32-0.38 (m, 2H). MS (ESO m/e 171. 

c) trans-[2-(2-hydroxyethyi)cyclopropyl]acetic acid methyl ester 



The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 22a, from 3:2 ratio of trans-hex-3-enedioic acid monomethyl 
ester : trans-(2-methoxycaibonylmethylcyclopropyl) acetic acid (8.49 g) to afford 1.47 g 
mixture of 6-hydroxy-trans-hex-3-enoic acid methyl ester and trans-[2-(2- 
hydroxyethyl)cyclopropyl]acetic acid methyl ester. 

d) trans-[2-(2-phenoxyethyl)cyclopropyl]acetic acid methyl ester 



To a mixture oftrans-6-hydroxy-hex-3-enoic acid methyl ester and trans- [2-{2- 
hydroxyethyl)cycbpropyl]acetic acid methyl ester (1.47 g), phenol (0.962 g, 10.2 mmol) 
and triphenylphosphine (2.68g, 10.2 mmol) in 28 ml THF at 0C was added dropwise 
diisopropylazodicarboxlate (2.07 g, 10.2 mmol). The reaction was stirred overnight at 
room temperature. The mixture was concentrated to an oil. The oil was diluted with 50 ml 
EtOAc then washed twice with IN NaOH, once with brine, dried over Na2S04, filtered, 
concentrated to an oil. Purification by chromatography on silica gel (ehited with 25% 
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EtOAc:hexane) followed by a second purification using chromasil (eluted with linear 
gradient of 30 to 60% CH 2 Cl 2 :hexane) afforded a 3:2 ratio of trans-[2-(2- 
phenoxyethyl)cyclopropyl]acetic acid methyl ester and 6-phenoxy-trans-hex-3-enoic acid 
methyl ester. 

5 The mixture of trans-[2-(2-phenoxyethyl)cyclopropyl]acetic acid methyl ester and 

6-phenoxy-trans-hex-3-enoic acid methyl ester (0.954 g) in 3 ml MeOH at -78C was 
treated with ozone until a blue haze persisted in the reaction mixture. Nitrogen was then 
bubbled through the reaction mixture. Next, dimethyl sulfide (0.354 g, 5.7 mmol) was 
added and stirring continued until the cooling bath warmed to room temperature, 

1 0 approximately 2.5 hours. The solution was then concentrated to an oil. 

The oil was dissolved into 25 ml acetone then Jones Reagent (2.5 ml, 8.2 mmol) 
was added. After stirring at room temperature for five minutes the reaction was quenched 
with aqueous sodium thiosulfate was added. The product was extracted with Et 2 0 (2 x 50 
ml), organic phases combined, washed with saturated aqueous sodium bicarbonate (2 x 50 

1 5 ml), brine, dried over Na2S0 4 , filtered, concentrated to an oil. Purification by radial 

chromatography on silica gel (eluted with 3:1 hexane:Et 2 0) afforded 0.395 g of trans-[2- 
(2-phenoxyethyl)cyclopropyl]acetic acid methyl ester as an oil. 

*H NMR (DMSO-d6) $ 7.24-7.30 (m, 2H), 6.88-6.93 (m, 3H), 3.99 (t, 2H, J=7 
Hz), 3.52 (s, 3H), 2.15-2.35 (m, 2H), 1.54-1.73 (m, 2H), 0.66-0.84 (m, 2H), 0.31-0.41 (m, 

2 0 2H). MS (TOF) m/e 170. 

e) trans-[2-(2-phenxoyethyi)cyclopropyl]acetic acid 




The above compound was prepared in a manner similar to that exemplified for the 
25 preparation of Example la, from trans[2-(2-phenoxyethyl) cyclopropyl] acetic acid methyl 
ester (0.371 g, 1.6 mmol) and lithium hydroxide (0.114 g, 4.8 mmol) afforded 0.291 g of 
trans-[2-(2-phenxoyethyl)cyclopropyl]acetic acid as an oil that crystallizes out. 

*H NMR (DMSO-d6) 8 7.24-7.30 (m, 2H), 6.88-6.95 (m, 3H), 4.01(t, 2H, J-7 
Hz), 2.06-2.24 (m, 2H), 1.59-1.68 (m, 2H), 0.75-0.84 (m, 1H), 0.63-0.71 (m, 1H), 0.29- 
3 0 0.39 (m, 2H). IR (KBr, cm" 1 ) 3038, 2999, 2947, 2928, 1713, 1601, 1499, 1254, 1244, 
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1225, 1210, 1038, 754, 692. MS (ES") m/e 219. Anal. Calcd for C13H16O3 C, 70.89; H, 
7.32. Found C, 70.75; H, 7.50. 

f) 4-(3-Dimethylaminopropoxy)benzoic acid N -trans- {2-[2-(2- 
phenoxyethyl)cyclopropyl] acetyl}hydrazide 




The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 19c, from of trans-[2-(2-phenxoyethyl)cyclopropyl]acetic acid 
(0.274 g, 1.2 mmol), 2-ethoxy- 1 -ethoxycaibonyl- 1 ,2-dihydroquinoline (0.308 g, 1.2 
mmol) and 4-hydroxybenzoic hydrazide (0.295 g, 1.2 mmol). Purification by radial 
chromatography on silica gel (eluted with 95:5 CHC1 3 :2M NH 3 in MeOH:CHCl 3 ) 
afforded 0.055 g (10%) of 4-(3-dimethylaminopropoxy)benzoic acidtf -trans- {2-[2-(2- 
phenoxyethyl)cyclopropyl] acetyl}hydrazide. 

g) Dimetfiyl-[3-(4-{5-[2-(2-phe™^ 
y]}phenoxy)propyl]amine 




The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 19d, from 4^3-<iimethylaininopropoxy)benzoic acid N '-trans- {2- 
[2-(2-ph^ioxyethyl)cyclopropyl] acetyl}hydrazide (0.055 g, 0.13 mmol), 
triphenylphosphine (0.066 g, 0.25 mmol), triethylamine (0.025 g, 0.25 mmol) and carbon 
tetrabromide (0.083 g, 0.25 mmol). Purification by radial chromatography on silica gel 
(eluted with 9: 1 CHC1 3 :2M NH3 in MeOH) followed by formation of the oxalate salt 
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afforded 0.061 (95%) g of dimethyl-trans-[3-(4-{5-[2-(2-phenoxye%l)cyclo propyl 
melfayl]-[l > 3,4]-oxadia2ol-2-yl}phenoxy)propyi]amine as the oxalate salt. 

^NMR (DMSO-d6) 5 7.90 (d, 2H, J=9Hz), 7.18-7.23 (m, 2H), 7.10 (d, 2H, J=9 
Hz), 6.81-6.90 (m, 3H), 4.13(t, 2H, J=6Hz), 3.94-3.99 (m, 2H), 3.13-3.18 (m, 2H), 2.94- 
5 3.01 (m, 1H), 2.73-2.81 (m, 7H), 2.09-2.14 (m, 2H), 1,73-1.79 (m, 1H), 1.51-1.61 (m, 
1H), 0.96-1.02 (m, 1H), 0.83—0.93 (m, 1H), 0.45-0.57 (m, 2H). IR (KBr, cm" 1 ) 3042, 
2937, 2869, 1720, 1615, 1501, 1472, 1257, 1176, 476. MS (ES*) m/e 421. Anal. Calcdfor 
C25H3iN 3 03 C 2 H 2 0 4 C, 63.39; H, 6.50; N, 8.21. Found C, 63.35; H, 6.55; N, 8.22. 
Mp(°C)=141. 

10 

Example 219 
Preparation of l-{3-[4-(5-PhenyIsulfanylme^ 
piperidine 



N N 




15 a) Acetic acid 5-(4-hydroxyphenyl)-[ l,3,4]oxadiazol-2-ylmethyl ester 




To 4-hydroxybenzoic hydrazide (4.39 g, 28.9 mmole) in 145 ml CH 3 CN and 35 
ml THF at room temperature was added a solution of acetoxyacetyl chloride (3.59 g, 263 
mmol) in 30 ml CH3CN over a five-minute period. The suspension was then stirred at 

2 0 room temperature for two hours. To this suspension was added triemylamine (6.3 8 g, 
63.0 mmol), triphenytphosphine (8.26 g, 31.5 mmol) and carbon tetrabromide (10.45 g, 
31.5 mmol). The resultant red solution was stirred 16 hours at room temperature. The 
mixture was concentrated to an oil. The oil was diluted with 250 ml EtOAc then washed 
with 0. 1 N HC1 (2 x 250ml), brine (250ml), dried over NaaSO* filtered, concentrated to 

2 5 afford a red oil. Purification from chromatography on silica gel (eluted with EtOAc) 
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afforded a solid. Crystallization from Et 2 0 afforded 1.99 g of the title compound. The 
filtrate from the crystallization was concentrated to afford an additional 1.06 g of the title 
compound. A total of 3.05 g (50%) of acetic acid S^hydroxyphenyiy-tltS^oxadiazol- 
2-yImethyl ester was isolated. 
5 l K NMR (DMSO-d6) 5 10.33 (bs, 1H), 7.81 (d, 2H, J=9Hz), 6.93 (d, 2H, J=9 

Hz), 5.33 (s, 2H), 2.12 (s, 3H). IR (KBr, cm -1 ) 3147, 1757, 1606, 1590, 1512, 1443, 141 1, 
1369, 1285, 1211, 1181, 1094, 1066, 968, 846, 741, 626, 521. MS (ES 4 ) m/e 235, MS 
(ES0m/e233. 

10 b) 5-[4-(3-Piperidin-l -)4-propoxy)phenyl]-[l ,3,4]oxadiaz»l-2-yl}methanol 




N N 



To acetic acid 5^4-hydroxyphenyl>[I,3,4]oxadiazol-2-ylmethyl ester (4.96 g, 21.2 
mmol), triphenylphosphine (8.33 g, 31.8 mmol) and 3-N-piperidino-l-propanol(4.79 g, 
31.8 mmol) in 65 ml THF at 0C was added diisopropylazodicarboxylate6.42 g, 31.8 

1 5 mmol) over a ten minute period. The resultant orange solution was stirred at room 

temperature for six hours. Next, 50ml IN NaOH was added and the reaction was stirred 
thirty minutes at room temperature. The reaction mixture was then extracted with EtOAc 
(2 x 100 ml). The combined organic layers were washed with brine, dried over Na 2 S0 4 , 
filtered and concentrated to an oil. Purification by chromatography on silica gel (eluted 

2 0 with a step gradient of 5L CH 2 C1 2 , 5L 5% 2M NH 3 IN MeOH:CH 2 Cl 2 , 5L 7.5% 2M NH 3 
IN MeOH:CH 2 Cl 2 ) to afford an oil. Treatment of the oil with Et20 resulted in a 
suspension. The insoluble material was collected by filtration to afford 4,64 g (69%) of 
{5-[4^3-piperidm-l-yl-propoxy 

! H NMR (DMSO-d6) £ 7.89 (d, 2H, J=9Hz), 7.10 (d, 2H, J=9Hz), 5.91 (t, 1H, 

25 J=6Hz), 4.67 (d, 2H, J=6Hz), 4.09 (t, 2H, J=6Hz), 2.25-2.42 (m, 6H), 1.854.93 (m, 2H), 
1.44-1.54 (m,4H), 1.32-1.41 (m, 2H). IR (KBr, cm" 1 ) 3061, 2935, 2811, 1618, 1499, 
1464, 1430, 1311, 1260, 1176, 1 126, 1053, 839, 780, 738, 679, 528. MS (ES*) m/e 318. 
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c) l-{3-[4-(5-Chloromethyl-[l,3 > 4]oxadiazoI-2-yl)phenoxy]propy 




N N 



To {5-[4-(3-piperidin-l-yl-propoxy^ 
(0.159 g, O.SmmoI) in 5.0 ml CH2CI2 at room temperature was added thionyl chloride 
(1.67 g, 14.03mmol). The reaction was stiiied at room temperature for 1 .5 hours then 
concentrated to a solid. This material was dissolved into CH 2 Cl2:H 2 0 and IN NaOH 
added until pH was greater than 12. The phases were separated, aqueous phase extracted 
with CH2CI2. The organic phases were combined, washed with brine, dried over Na2SC>4, 
filtered, concentrated to afford 0.146 g (87%) of l-{3-[4-(5-chloromethyl- 
[l^^Joxadiazol^-yQphenoxy^ropy^piperidine as a crystalline solid. 

l H NMR (DMSO-d6) £ 7.90 (d, 2H), 7.13 (d, 2H), 5.09 (s, 2H), 3.08 (t, 2H), 2.26- 
2.40 (m, 6H), 1.84-1.93 (m, 2H), 1.45-1.51 (m, 4H), 1.33-1.40 (m, 2H). MS (ES 4 ) m/e 
336. 



d) 1 - {3-[4-(5-PhenylsulfanyImethyl-[l ,3 3 4]oxadiazol-2-yl)phenoxy]propyl} 
piperidine 




Method A: A suspension of l-{3-[4-(5-chloromethyl-[l,3,4]oxadiazol-2- 
yi)phenoxy]propyl}piperidine (0.071 g, 0.21mmol) , cesium carbonate (0.076 g, 0.23 
mmol) and benzenethiol (0.026 g, 0.23 mmol)in 1.0 ml acetone was stirred at room 
temperature for 1 .0 hour refluxed for 1 .0 hour. After cooling to room temperature the 
suspension was filtered. 

Method B: To benzenethiol (0.026 g, 0,23 mmol) in 1 .0 ml THF was added 
sodium hydride (0.009 g, 0.23 mmol) at room temperature. The mixture was stirred five 
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mimites then l-{3-[4-(5^oromethyl-[l,3,4]oxadia^ 

(0.071 & 0.23 mmol) was added. The reaction mixture was stiired at room temperature 
for 1.0 hour then refluxed for 1.0 hour. After cooling to room temperature the suspension 
was filtered. 

5 The filtrates from Method A and Method B were combined, concentrated in 

vacuo. Purification by radial chromatography (eluted with 5% 2M NH 3 in MeOIfcCEbCb) 
followed by conversion to the HC1 salt, as described in Example 5 using the acetyl 
chloride/EtOH method to generate HC1 in situ, afforded 0.066 g (35%) of 1- {3-[4-(5- 
PhenyIsuIfanylmethyl-[l,3,4]oxadiazol-2-yl)phenoxy]pro as the 

1 0 hydrochloride salt 

l K NMR (DMSO-d6) 8 10.10 (bs, 1H), 7.81 (d, 2H, J=9Hz), 7.44-7.47 (m, 2H), 
7.32-7.37 (m, 2H), 7.24-7.28 (to, 1H), 7.12 (d, 2H, J=9Hz), 4.57 (s, 2H), 420 (t, 2H, J=6 
Hz), 3.43-3.46 (m, 2H), 3.13-3.20 (m, 2H), 2.81-2.92 (m, 2H), 2.16-2.25 (m, 2H), 1.66- 
1.82 (m, 5H), 1.33-1.42 (m, 1H). IR (KBr, cm' 1 ) 2940, 2621, 2503, 1615, 1499, 1440, 

15 1393, 1309, 1250, 1178, 1054, 1015, 976, 943, 840, 742, 688. MS (ES 4 ) m/e 410. Anal. 
Calcd for C 2 3H27N 3 0 2 S HC1 C, 61.94; H, 6.33; N, 9.42. Found C, 61.62; H, 6.38; N, 
9.28. Analytical HPLC: 100%. Mp(°C>=152. 



Example 220 

2 0 Preparation of l-(3-{4-[5-(biphenyl-4-yIsu^ 
propyl)piperdine 




To a solution of biphenyl-4-thiol (0.153 g, 0.82 mmol) in 3.5 ml THF at room 
temperature was added sodium hydride (0.033 g, 0.82 mmol). The reaction mixture was 
2 5 stirred five minutes then 1- {3-[4-(5-chloromethyl-[l ,3,4]oxadiazol-2-yl)phenoxy] 

propyl}piperidine (0.250 g, 0.74 mmol) was added followed by 2ml THF. The reaction 
was heated at 60C for one hour. After cooling to room temperature the reaction was 
diluted with 50 ml H 2 0 and extracted with EtOAc (2 x 50 ml). The organic phases were 
washed with brine, dried over Na2S04, filtered, concentrated in vacuo. Purification by 



WO 03/097047 



-416- 



PCT/US03/12123 



radial chromatography (eluted with 5% 2M NH 3 in MeOH:CH 2 Cl 2 ) followed by 
conversion to the HC1 salt, as described in Example 5 using Ihe acetyl chloride/EtOH 
method to generate HC1 in situ, afforded 0.088 g (23%) of l-(3-{4-[5-(bipbenyl-4- 
ylsuffanyhnethyl)-[l,3,4]oxadiazol-2-yl]phenoxy}propyl)piperdine as the hydrochloride 



'H NMR (DMSO-d6) 8 107.84 (d, 2H, J=9Hz),7.66 (d, 4H, J=8Hz), 7.55 (d, 2H, 
J=8Hz), 7.44-7.49 (m, 2H), 7.35-7.39 (m, 1H), 7.10 (d, 2H, J=9Hz), 4.63 (s, 2H), 4.14 (t, 
2H, J=6Hz), 3.39-3.50 (m, 2H), 3.1 1-3.22 (m, 2H), 2.81-2.92 (m, 2H), 2.11-2.22 (m, 2H), 
1.61-1.85 (m, 5H), 1.31-1.42 (ra, 1H). IR(KBr, an 1 ) 3420, 3053, 3027, 2940, 2612, 
10 2488, 1615, 1500, 1479, 1300, 1254, 1 174, 1085, 1005, 948, 835, 761, 698. MS (ES*) 
m/e486.Mp(°C)=142. 

Example 221 

Preparation of l-(3-{4-[5-(N^hmalen-l-ylsuffanylmemyl)-[l,3,4]oxadiazol-2- 
15 yl]phenoxy}propyl)piperdine 



The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 220 from 1-naphthdendhiol (0.131 g, 0.82 mmol), l-{3-[4-(5- 
chloromethyl-[l,3,4]oxadiazol-2-yl)pheaoxy3 propyl}piperidine (0.250 g, 0.74 mmol) and 
2 0 sodium hydride (0.033g, 0.82 mmol) to afford 0.1 62 g (44%) of l-(3-{4-[5-(naphthalen-l- 
yl-sulfanylme1hyl)-[l,3,4]oxadiazol-2-yl]phenoxy}propyl)puierdine as the hydrochloride 
salt 

*H NMR (DMSO-d6) 8 8.24-8.29 (m, 1H), 7.91-8.00 (m, 2H), 7.79 (d, 1H, J=7 
Hz), 7.70 (d, 2H, J=9Hz), 7.48-7.58 (m, 3H), 7.08 (d, 2H, J=9Hz), 4.58 (s, 2H), 4.15 9t, 
25 2H, J=6Hz), 3.37-3.45 (m, 2H), 3.13-3.22 (m, 2H), 3.81-3.94 (m, 2H), 2.11-2.34 (m, 2H), 
1.65-1.84 (m, 5H), 1.31-1.43 (m, 1H). J& (KBr, cm -1 ) 3050, 2947, 2462, 2403, 1615, 
1591, 1497, 1465, 1427, 1307, 1252, 1171, 1066, 950, 844, 793, 767. MS (ES") m/e 



5 salt. 
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460J^naL Calcd for C27H29N3O2S HC1 C, 65.37; H, 6.10; N, 8.47. Found C, 65.13; H, 
6.09; N, 8^2. MpCQ-195. 

Example 222 
Preparation of 2-{5-[4^3-Pipmdm-l-yl-propo 
ylmethylsulfanyi}benzothiazole 



The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 220 from 2-mercaptobenzothiazole (0.137 g, 0.82 mmol), l-{3- 
[4-(5-chloromethyl--[l 3 3,4]oxadiazol-2-yl)phCTioxy] propyl}piperidine (0.250 g, 0.74 
mmol) and sodium hydride (0.033g, 0.82 mmol) to afford 0.170 g (49%) of 2-{5-[4-(3- 
piperidin-l-yl-propoxy)pbe&ylH^ as the 

hydrochloride salt 

*H NMR (DMSO-d6) 5 8.05 (d, 1H, J=8Hz), 7.85-7.90 (m, 3H), 7.45-7.51 (m, 
1H), 7.38-7.44 (m, 1H), 7.12 (d, 2H, J=7Hz), 5.01 (s, 2H), 4.15 (t, 2H, J=6Hz), 3.39-3.50 
(m, 2H), 3.13-3.22 (m, 2H), 2.81-2.93 (m, 2H), 2.12-2.23 (m, 2H), 1.64-1.84 (m, 5H), 
1.31-1.41 (m, 1H). IR (KBr, cm' 1 ) 3431, 2948, 2617, 2486, 1612, 1499, 1457, 1426, 1306, 
1253, 1 175, 1049, 1004, 942, 835, 753, 724. MS (ES+) m/e 467. Mp(°C)=144. 

Example 223 

Preparation of 2-{5-[4-(3-piperidm-l-yl-pTOpoxy)phenyl]-[l,3,4]oxadiazol--2- 
ylmethylsulfanyl } - 1 J7-benzimidazole 



The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 220 from 2-mercaptobenzhnidazole (0.246 g, L64 mmol), l-{3- 
[4-(5-chloromethyl-[l,3,4]oxadiazol-2-yl)phenoxy] propyl}piperidine (0.500 g, 1.49 




N — N 
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mmol) and sodium hydride (0.066 g, 1.64 mmol) to afford 0.364 g (54%) of 2-{5-[4-(3- 
piperidm-l-yl-propoxy)phen^^ 

! H NMR (DMSO-d6) 8 7.75 (d, 2H), 7.33-7.54 (m, 2H), 7.10-7.15 (m, 2H), 7.04 
(d, 2H), 4.85 (s, 2H), 4.05 (t, 2H), 226-2.39 (m, 6H), 1.83-1.91 (m, 2H), 1.45-1.50 (m, 
4H), 1.33-1.40 (m, 2H). IR (KBr, cm" 1 ) 3068, 2935, 2878, 2803, 1619, 1500, 1430, 1401, 
1352, 1301, 1252, 1179, 1008, 841, 741, 523. MS (ES*) m/e450.Anal. Calcdfor 
C24H27N5O2S C, 64.12; H, 6.05; N, 15.58. Found C, 64.07; H, 6.06; N, 15.41. 
Mp(°C)=193. 

Example 224 
Preparation of l-(3-{4-[5-(lH-Inridazol-2-yl™^ 
yl]phenoxy}propyl)piperdine 



The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 220 from 2-mercaptounidazole (0.082 g, 0.82 mmol), l-{3-[4-(5- 
cMoromemyl-[l,3,4]oxadiazol-2-yl)phenoxy] propyljpiperidine (0.250 g, 0.74 mmol) and 
sodium hydride (0.033g, 0.82 mmol) to afford 0.128 g (43%) of l-(3-{4-[5-(lH-imidazol- 
2-ylsuffany]me%l>[13,4]oxadiazol-2-yl]phenoxy}propyl)piperdme 

'H NMR (DMSO-d6) 8 7.79 (d, 2H, J=9ffe), 7.25 (s, 1H), 7.08 (d, 2H, J=9Hz), 
4.40 (s, 2H), 4.05 (t, 2H, J=6Hz), 224-2.39 (m, 6H), 1.77-1.92 (m, 2H), 1.39-1.52 (m, 
4H), 1.30-1.39 (m, 2H). IR (KBr, cm-') 2992, 2937, 2765, 1616, 1500, 1428, 1329, 1303, 
1250, 1179, 1098, 1007, 960, 846, 756, 657. MS (ES 4 ) m/e 400j\nal. Calcdfor 
C20H25N5O2S C, 60.13; H, 6.31; N, 17.53. Found C, 59.84; H, 6.19; N, 17.27. 
Mp(°C)=132. 

Example 225 

Preparation of l-(3-{4-[5-([l,3,4]tmadiazol-2-ylsm^ylme%l)-[l,3,4]oxadiazol-2- 
yl]phenoxy}propyl)piperdine 
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The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 220 from 2-mercapto-l,3,4-tm'adiazole (0.097 g, 0.82 mmol), 1- 
{3-[4-{5-cMoromethyl-[l,3,4]oxadiazol-2-yl)phenoxy] propyl}piperidine (0.250 g, 0.74 
mmol) and sodium hydride (0.033g, 0.82 mmol) to afford 0.154 g (46%) of l-(3-{4-[5- 
([l,3,4]thiadiazol-2-ylsulfanyimemyl>[l,3,4]oxadiazol-2- 
yl]phenoxy}propyl)piperdine220 as the hydrochloride salt. 

J H NMR (DMSO-d6) $ 9.56 (s, 1H), 7,86 (d, 2H, J=9Hz), 7.12 (d, 2H, J=9Hz), 
4.92 (s, 2H), 4.15 (t, 2H, J=6Hz), 3.42-3.48 (m, 2H), 3.14-320 (m, 2H), 2.81-2.89 (m, 
2H), 2.15-222 (m, 2H), 1.66-1.82 (m, SB), 1.33-1.39 (m, 1H).IR (KBr, cm -1 ) 2945, 2634, 
2508, 1615, 1498, 1429, 1367, 1310, 1254, 1175, 1060, 974, 944, 840, 739. MS (ES 4 ) 
m/e 418, MS (ES) m/e 416. Analytical HPLC: 100%. Anal. Calcd for Q9H23N5O2S2 HC1 
C, 5027; H, 5.33; N, 15.43. Found C, 50.09; H, 5.31; N, 15.17. Mp(°C)=164. 

Example 226 
Preparation of l-(3-{4-[5-(thiazol-2-ylsulfany^ 
propyl)piperdine 




N — N 



The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 220 from 2-mercaptothiazole (0.096 g, 0.82 mmol), l-{3-[4-(5- 
chloromethyl-[l,3,4]oxadiazol-2-yl)phenoxy] propyl}piperidine (0.250 g, 0.74 mmol) and 
sodium hydride (0.033g, 0.82 mmol) to afford 0.154 g (46%) of l-(3-{4-[5-(thiazol-2- 
ylsuffanylmemyl)-[l,3,4]oxadiazol-2-yl]phenoxy}propyl)piperdine as the hydrochloride 
salt. 

'H NMR (DMSO-d6) $ 7.85 (d, 2H, J=9Hz), 7.78 (s,lH), 7.74 (s, 1H), 7.12 (d, 
2H, J=9Hz), 4.79 (s, 2H), 4.15 (t, 2H, J=6Hz), 3.41-3.46 (m, 2H), 3.13-320 (m, 2H), 
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2,82-2.90 (m, 2H), 2.12-2.20 (m, 2H), 1.75-1.81 (m, 2H), 1.63-1.72 (m, 2H), 1.32-1.39 
(m, 1H). IR (KBr, cm' 1 ) 3074, 2963, 2940, 2918, 2618, 2499, 1614, 1498, 1472, 1430, 
1310, 1251, 1180, 1034, 942, 838, 738, 662. MS (ES+) m/e 417, MS (ES ) m/e 415. 
Analytical HPLC: 100%. Anal. Calcd for C20H24N4O2S2 HC1 C, 53.03; H, 5.56; N, 12.37. 
5 Found C, 52.92; H, 5.54; N, 12.17. Mp(°C)=174-176. 

Example 227 

Preparation of ^(3-{4-[5-(5-memyl-[l,3,4]1m'adiazol-2-ylsulfanylmethyl)- 
[ l,3,4]oxadiazol-2-ylJphenoxy} propyl)piperdine 



The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 220 from 2-mercapto-5-mettiyl-13,4-thiadiazoIe (0.108 g, 0.82 
mmol), l-fS-^-CS-chloromethyl-tl^^Joxadiazol^-yl^henoxy] propyl}piperidine (0.250 
g, 0.74 mmol) and sodium hydride (0.033g, 0.82 mmol) to afford 0.163 g (32%) of l-(3- 

15 {4-[5-(5-memyl-[l,3,4]1madiazol-2-ylsulfanyImemyl)-[l,3,4]oxadiaz^ 
yl]phenoxy}propyi) piperdine. 

'H NMR (DMSO-d6) § 7.83 (d, 2H, J=9Hz), 7.1 1 (d, 2H, J=9Hz), 4.85 (s, 2H), 
4.08 (t, 2H, J=7Hz), 2.69 (s, 3H), 2.25-2.39 (m, 6H), 1.81-1.89 (m, 2H), 1.43-1.51 (m, 
4H), 1.32-1.39 (m, 2H). IR (KBr, cm 1 ) 2933, 2807, 1608, 1499, 1421, 1387, 1307, 1262, 

20 1176, 1125, 1068, 1018, 954, 854, 741. MS (ES*) m/e 432, MS (EST) m/e 430. Analytical 
HPLC: 100%. Anal. Calcd for C2&H2sN50 2 S 2 C, 55.66; H, 5.84; N, 16.23. Found C, 
55.75; H, 5.86; N, 16.08. Mp(°C)=89. 

Example 228 

2 5 Preparation of l-(3-{4-[5-(4-PhenyltMazol-2-y^ 
phenoxy}propyl)piperdine 




10 



N N 
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The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 220 from 2-mercapto-4-phenylthiazole (0.158 g, 0.82 mmol), 1- 
{3-[4-(5-chloromethyl-[l,3,4]oxadiazol-2-yl)phenoxy] propyl}piperidine (0250 g, 0.74 
mmol) and sodium hydride (0.033g, 0.82 mmol) to afford 0.080 g (39%) of l-(3-{4-[5-(4- 
phenylthiazol-2-yIsulfany^ phenoxy}propyl)piperdine as 

the hydrochloride salt. 

l H NMR (DMSOd6) £ 8.08 (s, 1H), 7.86-7.88 (m, 4H), 7.29-7.39 (m, 3H), 7.10 
(d, 2H, J=9Hz), 4.86 (s, 2H), 4.14 (t, 2H, J=6Hz), 3.41-3.47 (m, 2H), 3.13-3.20 (m, 2H), 
2.81-2.92 (m, 2H), 2.14-2.22 (m, 2H), 1.65-1.82 (m, 5H), 1.33-1.41 (m, 1H). IR (KBr, 
cm" 1 ) 2947, 2616, 2468, 2412, 1614, 1498, 1476, 1424, 1306, 1252, 1174, 1034, 839, 729. 
MS (ES*) m/e 493, MS (ES") m/e 491. Analytical HPLC: 100% Mp(°C)=141 . 

Example 229 
Preparation of l-(3-{4-[5-(l-methyl-l#-i^ 
yl] phenoxy}propyl)piperdine 



The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 220 from 2-mercapto- 1 -methylimidazole (0.093 g, 0.82 mmol), 1- 
{3-[4-(5-chlorometihyl-[13,4]oxadiazol-2-yl)phenoxy] propyl}piperidine (0.250 g, 0.74 
mmol) and sodium hydride (0.033g, 0.82 mmol) to afford 0.228 g (37%) of l-(3-{4-[5-(l- 
me%l-lff-imidazol-2-yls^ 
piperdine as the hydrochloride salt 

1 H NMR (DMSO-d6) 5 7.84 (d, 2H, J=9Hz), 7.57 (s, 1H), 7.36 (s, 1H), 7.13 (d, 
2H, J=9Hz), 4.58 (s,2H), 4.15 (t, 2H, J=6Hz), 3.67 (s, 3H), 3.40-3.47 (m, 2H), 3.11-3.47 
(m, 2H), 2.82-2.92 (m, 2H), 2.14-2.23 (m, 2H), 1.63-1.82 (m, 5H), 1.31-1.42 (m, 1H). IR 
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(KBr, cm" 1 ) 3418, 2946, 2615, 2488, 1899, 1615, 1570, 1499, 1471, 1428, 1299, 1251, 
1 178, 1056, 943, 837, 736. MS (ES 4 ) m/e 414. Mp(°C)=173. 

Example 230 

5 Preparation of 2-{5-[4-(3-Piperidin-l-yl-propoxy)plie]iyl]--[l ,3,4]oxadiazol-2- 
ylmethylsulfanyl}benzooxazole 



The above compound was prepared in a manner similar to that exemplified for the 

preparation of Example 220 from 2-mercaptobenzoxazole (0.099 g, 0.66 mmol), l-{3-[4~ 
1 0 (5-chloromethyl-[l ,3,4]oxadiazol-2-yl)phenoxy] propyl}piperidine (0.200 g, 0.60 mmol) 

and sodium hydride (0.026g, 0.66 mmol) to afford 0.097 g (27%) of 2-{5-[4-(3-Piperidin- 

l-yl-propoxy)phenyl]-[l,3,4]ox 

! H NMR (DMSO-d6) 5 7.81 (d, 2H, J=9Hz), 7.64-7.68 (m, 2H), 7.32-7.37 (m, 

2H), 7.08 (d, 2H, J^9Hz), 4.95 (s, 2H), 4.06 (t, 2H,J=6Hz), 2.27-2.38 (m, 6H), 1.82-1.89 
15 (m, 2H), 1.44-1.49 (m, 4H), 1.33438 (m, 2H). IR (KBr, cm" 1 ) 2930, 2846, 2770, 1613, 

1590, 1504, 1453, 1312, 1259, 1180, 1134, 1096, 1014, 955, 846, 807, 741, 702, 657. MS 

(ES") m/e 451. Anal. Calcd for C24H26N4O3S C, 63.98; H, 5.82; N, 12.43. Found C, 

63.95; H, 5.79; N, 12.35. Mp(°Q=108. 

20 Example 231 

Preparation of l-Methyl-2-{5-[4-(3-piperi<fo^ 
ylmethylsulfanyl} -l#-benzimidazole 



' N — N 

Method A: To a solution of 2-{5-[4-(3«piperidin-l-yl-propoxy)phenyl]- 
25 [l,3,4]oxadiazol-2-ylmethylsulfanyl}-l^-benzimidazole (0.066 g, 0.15 mmol) in 3 ml 
DMF at room temperature was added potassium carbonate (0.022 g, 0.15 mmol), 




N — N 
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tertabutylanmoiiiiim bromide (0.005 g, 0.02 mmol) and dimethyl sulfate (0.019 g, 0.15 
mmol). The reaction was stirred at room temperature for 5 days. 

Method B: To a suspension of 2- {5-[4-(3-piperidin-l -yi~prop 
[l,3,4]oxadiazol-2-ylmethy^ (0.052 g, 0.12 mmol) in 3 ml 

5 acetone was added potassium carbonate (0.01 8 g, 0.1 35 mmol), tertabutylammonium 
bromide (0.004 g, 0.01 mmol) and dimethyl sulfate (0.015 g, 0.12 mmol). The reaction 
was stirred at room temperature for 6 days. 

The reactions were combined and diluted with 25 ml H 2 0 then extracted with 
EtOAc (2 x 25 ml).The organic phases were combined, washed with brine, dried over 
1 0 Na2S04, filtered, concentrated to an oil. Purification by radial chromatography on silica 
gel (eluted with 5% 2M MH 3 in MeOH:CH2Cl 2 ) followed by conversion to the di-HCl salt 
as described in Example 5 using the acetyl chloride/EtOH method to generate HC1 in situ 
afforded 0.016 g (14%) of l-methyl-2- {5-[4~(3-piperidin-l -yl-propoxy)phenyI]- 
[ 1 ,3,4] oxadiazol-2-yImethylsi^ 

15 'H NMR (DMSO-d6) 5 7.83 (d, 2H), 7.51-7.55 (m, 2H)> 7.14-7.25 (m, 2H), 7.08 

(d, 2H), 4.90 (s, 2H), 4.14 (t, 2H), 3.73 (s, 3H), 3.41-3.49 (m, 2H), 3.14-3.21 (m, 2H), 
2.81-2.93 (m, 2H), 2.14-2.23 (m, 2H), 1.654.83 (m, 5H), 1.31-1.45 (m, 1H). MS (ES 4 ) 
m/e464.Mp(°C)=194. 

20 Example 232 

Preparation of I^ethyl-{3-[4-(5-pheneth^ 
yl)phenoxy]propyl} amine 




The above compound was prepared in a manner similar to that exemplified for the 
2 5 preparation of Example 1 93c from thiobenzoic acid S-(2- {N , -[4-(3-dimetihLylamino 
propoxy)benzoyl]hydrazino}-2-oxoethyl)ester (0.205 g, 0.5 mmol), (2-bromoethyi) 
benzene (0.095 g, 0.5 mmol) and lithium hydroxide (0.025 g, 1.0 mmol) to afford 0.139 g 
(62%) of dimethyl-{3-[4^5-phenethyls^ 
propylamine as the hydrochloride salt. 
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l H NMR (DMSO-d6) £ 790 (d,2H, J=9 Hz), 7.05-7.23 (m, 7H), 4.15 (t, 2H, J=6 
Hz), 4.10 (s, 2H), 3.16-3.22 (m, 2H), 2.86 (s, 4H), 2.79 (s, 6H), 2.09-2.17 (m, 2H). MS 
(ES*) m/e 398. Analytical HPLC: 100%. Anal. Calcd for C^NsC^S HC1 C, 60.89; H, 
6.50; N, 9.68. Found C, 60.64; H, 6.47; N, 9.67. Mp(°C)=Decomposes at 173. 

Example 233 

Preparation of l-(3-{4-[5-Phenyl-l#-tetrazol-5-yl^ oxadiazol-2- 
yi]phemoxy}propyl)piperidine 



The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 28 from l-phenyl-l#-tetrazole (0.146 g, 0.82 mmol), l-{3-[4-(5- 
chloromethyl-[l,3,4]oxadiazol-2-yl)phenoxy] propyl}piperidine (0.250 g, 0.74 mmol) and 
sodium hydride (0.033g, 0.82 mmol) to afford 0.244 g (64%) of l-(3-{4-[5-Phenyl-l.fr- 
tetrazol-5-yl-sulfanylme%l>[ l^,4]oxadiazol-2-yl]phenoxy}propyl)piperidine 
as the hydrochloride salt. 

l HNMR (DMSO-d6) £ 7.85 (d, 2H, J=9Hz), 7.63 (s, 5H), 4.88 (s, 2H), 4.15 (t, 
2H, J=6Hz), 3.41-3.48 (m, 2H), 3.12-3.21 (m, 2H), 2.81-2.92 (m, 2H), 2.12-2.22 (m, 2H), 
1.63-1.83 (m, 5H), 1.31-1.41 (m, 1H). IR (KBr, cm" 1 ) 2946, 2621, 2499, 2407, 1615, 
1499, 1390, 1309, 1252, 1390, 1309, 1252, 1173, 1066, 1015, 838, 767, 738, 696. MS 
(ES 4 ) m/e 451. Analytical HPLC: 100%. Anal. Calcd for C24H27N7O2S HC1 C, 56.08; H, 
5.49; N, 19.07. Found C, 56.02; H, 5.509; N, 18.86. Mp(°C)=Decomposes at 182. 

Example 234 

Preparation of l-(3-{4-[5<5-Phenyl-[13,4]oxamazol-2-yl-smfanylmethyI)-[l,3,4] 
oxadiazol-2-yl]phenoxy}propyl)piperidine 
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The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 220 from 5-phenyl-l,3,4-oxadiazole-2-thiol (0.146 g, 0.82 
mmol), l-{3-[4-(5-<diloromethyl-[l,3,4]oxadiazol-2-yl)phenoxy] propyl}piperidine (0.250 
g, 0.74 mmol) and sodium hydride (0.033g, 0.82 mmol) to afford 0.259 g (73%) of l-(3- 
{4-[5K5-Phenyl-[l,3,4]oxadiazol-2-yM 
propyl)piperidine. 

! H NMR (DMSO-d6) $ 7.94 (d, 2H, J=8Hz), 7.82 (d, 2H, J=9Hz), 7.54-7.64 (m, 
3H), 7.07 (d, 2H, J=9Hz), 4.89 (s, 2H), 4.07 (t, 2H, J= 6Hz), 221-2.42 (m, 6H), 1.80-1.91 
(m, 2H), 1.41-1.51 (m, 4H), 129-1.40 (m, 2H). IR (KBr, cm" 1 ) 3067, 2929, 2851, 2752, 
1609, 1570, 1480, 1416, 1303, 1253, 1179, 1125, 1065, 1021, 988, 955, 848, 741, 704. 
MS (ES' t ) m/e 478, MS (ES") m/e 476. Anal. Calcd for C25H2TN5O3S C, 62.87; H, 5.70; 
N, 14.66. Found C, 62.75; H, 5.63; N, 14.53. Mp(°C>=118. 



Example 235 

Preparation of l<3-{4-[5-(4-memyl-5-phenvl-4H-[l,2,4]triazol-3-ylsulfanylmem 
[1,3,4] oxadiazol-2-yl]phenoxy}propyl)piperidine 




The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 220 from 4-memyl-5-phenyl-4fr-[l,2,4]triazole-3-thiol (0.157 g, 

0. 82 mmol), l-{3-[4-(5-chloromethyl-[l^,4]oxadiazol-2-yl)phenoxy] propyl}piperidine 
(0.250 g, 0.74 mmol) and sodium hydride (0.033g, 0.82 mmol) to afford 0.132 g (34%) of 

1. (3_{4-[5-(4-me%l-5-phenyl-4^ 
yl]phenoxy}propyl)piperidine as the hydrochloride salt 
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l H NMR (DMSO-d6) $ 7.84 9d, 2H, J=9Hz), 7.65-7.70 (m, 2H), 7.53-7.57 (m, 
3H), 7.10 (d, 2H, J=9Hz), 4.68 (s, 2H), 4.14 (t, 2H, J=6Hz), 3.40-3.48 (m, 2H), 3.12-3.20 
(m, 2H), 2.81-2.91 (m, 2H), 2.15-2.23 (m, 2H), 1.65-1.81 (m, 5H), 1.32-1.40 (m, 1H). IR 
(KBr, cm" 1 ) 3420, 2944,2623, 2514, 1615, 1501, 1472, 1398, 1252, 1179, 1068, 942, 
842, 777, 705. MS (ESO m/e 489. Analytical HPLC: 100%. Mp(°C)=Decomposes at 174. 

Example 236 

Preparation of 2-(4-Methyl-5-{5-[4-(3-piperidin-l-yl-propoxy)phenyy 
2-ylme%lsulfanyl}-4i?-[l,2,4]triazol-3-yl)pyridine 




The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 220 from 4-methyl-5-pyridin-2-yl-4H-[l,2,4]triazole-3-thiol 
(0.157 g, 0.82 mmol), l-{3-[4-(5-chloromethyl-[i 3 3,4]oxadiazol-2-yl)phenoxy] 
propyl}piperidine (0.250 g, 0.74 mmol) and sodium hydride (0.033g, 0.82 mmol) to 
afford 0.161 g (41%) of 2-(4-Methyl-5-{5-[4-(3-piperidin-l-yl-propoxy)phenyl]- 
[l,3,4]oxadiazol-2-ylmethylsid^^ as the 

dihydrochloride salt. 

*H NMR (DMSO-d6) 5 8.70 (d, 1H, J=4Hz), 8.1 1 (d, 1H, J=8Hz), 7.97-8.02 (m, 
1H), 7.83 (d, 2H, J=9Hz), 7.51-7.54 (ni, 1H), 7.07 (d, 2H, J-9Hz), 4.69 (s, 2H), 4.15 (t, 
2H, J=6Hz), 3.42-3.49 (m, 2H), 3.14-3.21 (m, 2H), 2.82-2.91 (m, 2H), 2.13-2.20 (m, 2H), 
1.76-1.84 (m, 2H), 1.65-1.73 (m, 3H), 1.34-1.40 (m, 1H). IR (KBr, cm" 1 ) 3420, 2948, 
2619, 2498, 1829, 1613, 1569, 1500, 1469, 1307, 1255, 1176, 1084, 945, 837, 795, 738, 
709. MS (ES 4 ) m/e 491. Analytical HPLC: 100%. Mp(°C)-112. 



Example 237 
Preparation of 3-(4-Methyl-5-{5-[4-(3-piperi 
2-ylme%lsutfanyi}-4#-[^ 
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N 




o 



The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 220 from 4-methyl-5-pjddm-3-yl-4ff-[l ,2,4]triazoie-3-thiol 
(0.157 g, 0.82 mmol), l-{3-[4-(5-chloromefliyl-[l,3,4]oxadiazol-2-yI)phenoxy] 
propyl}piperidine (0.250 g, 0.74 mmol) and sodium hydride (0.033g, 0.82 mmol) to 
afford 0.138 g (38%) of 3^4-Mefhyl-5-{5-[4^3-p^ 
[l^,4]oxadiazol-2-ylmethylsul^ 

l H NMR (DMSCW6) 5 8.87 (s, 1H),8.72 (d, 1H, J=5Hz), 7.81 (d, 1H, J=9Hz), 
7.57-7.60 (m, 1H), 7.08 (d, 2H, J=9Hz), 4.70 (s, 2H)> 4.07 (t, 2H, J=6Hz), 2.26-2.39 (m, 
6H), 1.82-1.89 (m, 2H), 1.42-1.52 (m, 4H), 1.30-1.40 (m, 2H). IR (KBr, cm' 1 ) 2932, 
2761, 1614, 1569, 1500 1422, 1367, 1301, 1255, 1176, 1158, 1093, 1028, 856, 818,712. 
MS (ES 4 ) m/e 492, MS (ES^ m/e 490. Analytical HPLC: 100%. Anal. Calcd for 
C25H29N7O2S C, 61.08; H, 5^95; N, 19.94. Found C, 60.93; H, 5.94- N, 19.71. 
Mp(°C)=118. 

Example 238 
Preparation of H3-{4-[5-Phenyl-li?-imidazol^ 
yl]phenoxy}propyi)piperidine 



The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 220 from l-phenyl-l#-imidazole-2-thiol (0.144 g, 0.82 mmol), 1- 
{3-[4-(5-chloromethyl-[l,3,4]oxadiazol-2-yl)phenoxy] propyl}piperidine (0.250 g, 0.74 
mmol) and sodium hydride (0.033g, 0.82 mmol) to afford 0.295 g (77%) of l-(3- {4-[5- 
Phenyl-lif-imidazol-2-ylsulfa^ 
piperidine as the dihydrochloride salt 
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^NMRCDMSO-de) 5 7.76-7.84 (m, 3H), 7.59 (s, 1H), 735-7.48 (m, 5H), 7.13 
(d, 2H, J=9Hz), 4.56 (s, 2H), 4.16 (t, 2H, J=6Hz), 3.41-3.48 (m, 2H), 3.13-3.20 (m, 2H), 
2.81-2.92 (m, 2H), 2.18-2.27 (m, 2H), 1.74-1.83 (m, 4H), 1.66-1.73 (m, 1H), 1.33-1.43 
(m, 1H). IR (KBr, cm" 1 ) 3415, 3162, 2944, 2681, 2490, 1731, 1612, 1567, 1500, 1430, 
5 1373, 1304, 1254, 1 1 80, 1088, 1008, 845, 758, 697. MS (ES+) m/e 476. 
Mp(°C)=Decompo8es at 177. 

Example 239 

Preparation of l-(3-{4-[5-(l-N^h1iialen-l-yl-llf-imidazol-2-ylsul£anylmetliyl)- 
10 [l,3,4]oxaoiazol-2-yl]phenoxy}propyl)piperidine 



The above compound was prepared in a manner similar to mat exemplified for the 
preparation of Example 220 from l-naphthalene-lyl-li/-imidazole-2-thiol (0.185 g, 0.82 
mmol), l-{3-[4-(5-cMoromethyl-[l,3,43oxadiazol-2-yl)phenoxy] propyl}piperidine (0.250 

15 g, 0.74 mmol) and sodiumhydride (0.033g, 0.82 mmol) to afford 0.358 g (86%) of l-(3- 
{4-[5-(l-NaphtoaIen-l-yl-l#-M 
yl]phenoxy}propyl)piperidine as the dihydrocbloride salt. 

'H NMR (DMSO-d6) £ 8.10 (d, 1H, J=7Hz), 8.03 (d, 1H, J=8Hz), 7.75-7.80 (m, 
3H), 7.48-7.59 (m, 4H), 7.34-7.39 (m, 1H), 7.13 (d, 2H, J=9Hz), 7.05 (d, 1H, J=8Hz), 

2 0 4.40-4.60 (m, 2H), 4.18 (t, 2H, J=6Hz), 3.42-3.48 (m, 2H), 3.14-3.21 (m, 2H), 2.82-2.92 
(m, 2H), 2.17-2.25 (m, 2H), 1.67-1.82 (m, 5H), 1.34-1.42 (m, 1H). IR (KBr, cm" 1 ) 3416, 
3058,2944,2638,2538, 1612, 1568, 1499, 1474, 1397, 1304, 1255, 1176, 1086, 1017, 
841, 807, 776. MS (ES 4 ) m/e 526. Anal. Calcd for C30H31N5O2S 2HC1 C, 60.20; H, 5.57; 
N, 1 1.70. Found C, 60.08; H, 5.63; N, 1 1 .49. MpCQHDecomposes at 120. 
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Example 240 

Preparation of l-(3-{4-[5-(4-Phenoxyphenylsuffanylmethyl>[l,3,4]oxadiazol-2- 
yl]phenoxy} propyl)piperidine 
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The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 220 from 4-phenoxybenzene thiol (0.166 g, 0.82 mmol), l-{3-[4- 
(5-chloromethyl-[l,3,4]oxadiazol-2-yl)phenoxy] propyl}piperidine (0.250 g, 0.74 mmol) 
and sodium hydride (0.033& 0.82 mmol) to afford 0.161 g (40%) of l-(3-{4-[5-(4- 
phenox^henylsulfanylm^ prop jd)piperidine as the 

hydrochloride salt. 

*H NMR pMSO-46) 5 7.82 (d, 2H, J=9Hz), 7.45 (d, 2H, J=9Hz), 7.34-7.39 (m, 
2H), 7.09-7.16 (m, 3H), 6.93-7.00 (m, 4H), 4.48 (s, 2H), 4.15 (t, 2H, J=6Hz), 3.41-3.48 
(m, 2H), 3.13-3.20 (m, 2H), 2.82-2.91 (m, 2H), 2.15-2.22 (m, 2H), 1.65-1.83 (m, 5H), 
1.33-1.41 (m, 1H). IR(KBr, cm' 1 ) 2936, 2863, 2620, 2499, 2418, 1612, 1582, 1498, 1422, 
1232, 1171, 1090, 1038, 1005, 961, 833, 758, 693, 503. MS (ES 4 ) m/e 502. Anal. Calcd 
for C29H31N3O3S HO C, 64.73; H, 5.99; N, 7.81. Found C, 64.49; H, 6.01; N, 7.75. 
Mp(°C)=169. 



Example 241 

H3- {4-[5-(2-Phenoxyphenylsulfanylmethyl>[ 1 ,3,4]oxadiazol-2-yl]phenoxy} 
propyl)piperidine 




The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 220 from 2-phenoxybenzene thiol (0.166 g, 0.82 mmol), l-{3-[4- 
(5-chloromethyl-[l,3,4]oxadiazol-2-yl)phenoxy] propyi}piperidine (0.250 g, 0.74 mmol) 
and sodium hydride (0.033g, 0.82 mmol) to afford 0.166 g (41%) of l-(3-{4-[5-(4- 
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phenoxyphenylsulfanylmethyl>[l,3,4]oxadiazo propyl)piperidine as the 

hydrochloride salt. 

*H NMR (DMSO-d6) 8 7.79 (d, 2H, J=9Hz), 7.61 (dd, 1H, J=2, 8Hz), 725-7.31. 
(m, 3H), 7.15-7.19 (m, 1H), 7.03-7.12 (m, 3H), 6.90 (dd, 1H, J=2, 8Hz), 6.84 (d, 2H, J=7 
Hz), 4.54 (s, 2H), 4.14 (t, 2H, J=6Hz), 3.42-3.48 (m, 2H), 3.14-3.19 (m, 2H), 2.82-2.91 
(m, 2H), 2.14-2.21 (m, 2H), 1.66-1.82 (m, 5H), 1.43-1.42 (m, 1H). IR (KBr, cm" 1 ) 2949, 
2618, 2488, 1612, 1570, 1499, 1470, 1298, 1253, 1230, 1175, 1069, 941, 834, 755. MS 
(ES 4 ) m/e 502. Anal. Calcd for d&xH&S HC1 C, 64.73; H, 5.99; N, 7.81. Found C, 
64.44; H, 5.94; N, 7.68. Mp(°C)=132. 

Example 242 

1 -(3 - {4-[5-(Benzofuxan-2-ylmethoxyniethyl)-[ l,3,4]oxadiazol~2-yl]phenoxy} 
propyl)piperidine 



The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 202b from {5-[4-(3-piperidin-2-yl-propoxy)phenyl] [1,3,4] 
oxadiazol-2-yl}methanol (0.216 g, 0.7mmol), 2-chloromethlybenzofuran (0.113 & 0.7 
mmol) and sodium hydride (0.027 g, 0.7 mmol). Purification by radial chromatography 
(eluted with 5% NH 3 in MeOH:CH 2 Cl2) afforded 0.129 g of the title compound as an oil 
that slowly crystallizes out. This material was combined with 0.021 g from a previous run, 
then converted to the HC1 salt as described in Example 5 using the acetyl chloride/ EtOH 
method to generate HCl in situ afforded 0.091 g of l-(3-{4-[5-(benzo£uran-2- 
ylmethoxymethyl)-[l,3,4]oxadiazo^ 



l HNMRpMSO-d6) 5 7.88 (d, 2H), 7.81 (d, 1H), 7.73 (d, 1H), 7.20-7.33 (m, 
2H), 7.11 (d, 2H), 6.95 (s, 1H), 4.86 (s, 2H), 4.79 (s, 2H), 4.15 (t, 2H), 3.43-3.50 (m, 2H), 
3.15-3.23 (m, 2H), 2.83-2.94 (m, 2H), 2.15-2.23 (m, 2H), 1.65-1.85 (m, 5H), L33-L45 
(m, 1H). MS (ES*) m/e 448. Mp(°C)=138. 
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Example 243 

l-(3-{4-[5-(Biphenyl-2-yI^^ 
propyl)piperidiiie 




N — N 



The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 220 from biphenyl-2-thiol (0.152 g, 0.82 mmol), l-{3-[4-(5- 
chloromethyl-[l,3 9 4]oxadiazol-2-yl)phenoxy] propyl}piperidine (0.250 g, 0.74 mmol) and 
sodium hydride (0.033g, 0.82 mmol) to afford 0.213 g (55%) of l-(3-{4-[5-(biphenyl -2- 
ylsulfanylmethyi)-[ 1 £ ,4]oxadiazol-2-yl]phenoxy} propyl)piperidine as the hydrochloride 
salt. 

l H NMR (DMSO-d6) 8 7.78 (d, 2H, J=9Hz), 7.66 (d, 1H, J=8Hz), 7.29-7.40 (m, 
5H), 7.20-7.25 (m, 3H), 7.1 1 (d, 2H, J=9Hz), 4.39 (s, 2H), 4.15 (t, 2H, J=6Hz), 3.40-3.48 
(m, 2H), 3.12-3.21 (m, 2H), 2.81-2.91 (m, 2H), 2.12-2.23 (m, 2H), 1.65-1.83 (m, 5H), 
1.32-1.41 (m, 1H). IR (KBr, cm" 1 ) 3435, 3058, 2947, 2632, 2496, 1614, 1586, 1497, 1466, 
1428, 1309, 1249, 1176, 1084, 1052, 839, 746, 700. MS (ES*) m/e 486. Analytical HPLC: 
100%.Mp(°C)=165. 

Example 244 
3- {5-[4^3-Mperidme-l-yl-propoxy)p^ 
indole 



The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 220 from 3-mercaptoindole (0.252 g, 1.69 mmol), l-{3-[4-(5- 
chloromefhyl-[l,3,4]oxadiazol-2-yl)phenoxy] propyl}piperidine (0.515 g, 1.53 mmol) and 
sodium hydride (0.067g, 1.69 mmol) to afford 02963 g (43%) of 3-{5-[4-(3-piperidine-l- 
yl-propoxy)phenyl]-[13,4]oxadiazol-2-ylmethylsul^yl}-l^-indo!e. 




n — N 
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*HNMR (DMSO-d6) 8 7.767 (d, 2H, J= Hz), 7.38-7.47 (m, 3H), 7.04-7.11 (m, 
3H), 6.93-6.97 (m, 1H), 4.12 (s, 2H), 4.07 (t, 2H, J=6Hz), 2.28-2.39 (m, 6H), L83-1.90 
(in, 2H), L43-1.52 (m, 4H), 1.32-1.40 (m, 2H). IR (KBr, cm" 1 ) 3221, 3097, 2933, 2850, 
2765, 1609, 1567, 1500, 1463, 1423, 1302, 1256, 1173, 1127, 1017, 839, 738. MS (ES*) 
5 m/e 449, MS (BS") ra/e 447- Mp(°C)-155. 

Example 245 
l-(3-{4-[5-(Benzofuran-2-ylsulfanyIme^^ 
propyl)piperidine 



A suspension of 2~[l,2,3]ihiazol-4-yl-phenol (0.0.082 g, 0.46 mmol), l-{3-[4-(5- 
chloromethyl-[l,3,4]oxadiazol-2-yl)phenoxy] propyl}piperidine (0.154 g, 0.46 mmol) and 
potassium carbonate (0.076g, 0.55 mmol) was refiuxed for 48 hours then concentrated to 
an oil. The oil was treated with H 2 0 then extracted twice with EtOAc. The combined 

1 5 organic phases were washed with brine, dried over Na2S0 4 , filtered, concentrated to an oil. 
Purification by radial chromatography on silica gel (eluted with 5% 2M NH 3 in 
MeOH:CH 2 Cl2) followed by conversion to the HC1 salt as described in Example 5 using 
the acetyl chloride/ EtOH method to generate HC1 in situ afforded 0.074 g (33%) of l-(3- 
{4-[5-(benzofttran-2-ylsulfan^ propyl)piperidine 

20 as the hydrochloride salt. 

*H NMR (DMSO-d6) 5 7.71 (d, 2H, J-9 Hz), 7.58 (d, 1H, J=7 Hz), 7.51 (d, 1H, 
J=7 Hz), 7.31-7.35 (m, 2H), 7.14 (s, 1H), 7.05 (d, 2H, J=9 Hz), 4.56 (s, 2H), 4,13 (t, 2H, 
J=6 Hz), 3.39-3.48 (m, 2H), 3.12-3.20 (m, 2H), 2.80-2.92 (m, 2H), 2.13-2.22 (m, 2H), 
1.65-1.83 (m, 5H), L33-L40 (m, 1H). IR (KBr, cm" 1 ) 2943, 2619, 2503, 1615, 1499, 

25 1446, 1252, 1178, 1055, 944, 840, 750, 415. MS (ES^ m/e 450. 

Example 246 
Preparation of (3-{4-[4-benzyl-5-(2-phenoxye^ 
phenoxy}-propyl)- dimethyl-amine, oxalic acid salt 




10 



N — N 
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4-Hydroxy-benzoic acid £P-[2-(2-phenoxy-ethylsulfi2m^^ 




' ' O 

A solution of (2-pheaioxy-ethylsulfanyi)-acetic acid (0.848 g, 4.0 mM) and (2- 
5 ethoxy-l-ethoxycaibonyl-l^-dihdroquinoline, ethyl 1 ^-dihydro-2-ethoxy-l- 

quiiiolinecaiboxylate) 3 (EEDQ), (0,989 g, 4.0 mM) in 20 mL acetonitrile and 5 mL THF 
were stirred together at room temperature for 1 hr. 4-Hydroxy-benzoic acid hydrazide 
(0.608 g, 4.0 mM) was added and the mixture was sonicated for 2 hrs and stirred at room 
temperature for 16 hrs. The mixture was concentrated to low volume and extracted with 
1 0 ethyl acetate. The organic extract was washed with IN HC1, KfeO, NaHCQ>, brine, dried 
over magnesium sulfate, filtered, and concentrated to dryness to give 1.28 g (92%) of 4- 
hydroxy-benzoic acid N T -[2-*(2-phenoxy-ethylsulfanyl)-acetyl]-hydrazide. 

J H NMR (DMSO-d6) 8 10.2 (s, 1H), 10.1 (s, 1H), 10.0 (s, 1H), 7.7 (d, 2H, J=9 Hz), 73 
(m, 2H), 6.9 (m, 3H), 6.8 (d, 2H, J=9 Hz), 4.2 (t, 2H, J=6 Hz), 3.3 (m, 2H), 3.0 (t, 2H, J=6 
15 Hz). IR(KBr, cm" 1 ) 3305, 3201, 3003, 2918, 2867, 1696, 1623, 1609, 1584, 1517, 1287, 
1242, 1229. MS (ESI) m/e 347, 345. Anal. Calcd for C l7 HisN 2 04S: C, 58.95; H, 5.24; N, 
8.09. Found C, 58.37; H, 5.51; N, 7.19. 

b) 4-[5-(2-phenoxy^thylsulfany 



A solution of 4-hydroxy-benzoic acidN , -[2-(2-phenoxy-ethyisulfanyl)-acetyl]- 
hydrazide (4.87 g, 14.1 mM), triphenylphosphine (7.38 g, 28.1 mM), andtriethylamine 
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(5. 1 4 g, 50.7 mM) were stirred together in acetonitrile (1 5 mL). Carbon tetrachloride 
(9.17 g, 57.9 mM) was added and the mixture was stirred at room temperature for 3 hrs. 
The material was concentrated to low volume and diluted with hexane (100 mL), ethyl 
acetate (6 mL), and ethanol (25 mL). The mixture was sonnicated for 5 minutes and a 
5 precipitate formed The solid was collected and dried in vaccuo (30°C). The solid was 
slurried with IN HC1, collected and dried to give 3. 149 g (68%) of the title compound 

*H NMR (DMSO-d6) 5 7.8 (d, 2H, J=9 Hz), 7.2 (t, 2H, J=8 Hz), 6.9 (m, 5H), 4.2 
(m, 4H), 3.0 (t, 2H, J=6 Hz). IR (KBr, cm" 1 ) 3410, 1762, 1611, 1601, 1498, 1242, 1226, 
1 174, 752. MS (ESI) m/e 329, 327. AnaL Calcd for C17H16N2O3S: C, 62.18; H, 4.91; N, 
10 8.53. Found C, 61.99; H, 5.00; N, 7.92. M.P.=172-175°C. 

c) 4-[4-BenzyI-5<2-phenoxy-ethylsulfanylmethy^ 




A heterogeneous mixture of 4-[5-(2-phenoxyethylsulfanylmethyl)- 
15 [l,3,4]oxadiazol-2-yl]-phenol (0.657 g, 2.0 mM) in neat benzylamine (2.0 mL, 18.0 mM) 
was stirred at 120 °C for 18 h and at 150 °C for 6 h. The reaction mixture was allowed to 
cool to room temperature, diluted with ethyl acetate, and the organic layer washed with 
IN HQ, water and brine, dried over anhydrous magnesium sulfate, filtered, and 
concentrated in vacuo to afford 0.903 g of a yellow gum. Purification by column 
2 0 chromatography on silica gel (isocratic elution with ethyl acetate) afforded 0.383 g (46%) 
of 4-[4-Ben2yl-5^2-phenoxy^tby^ as a 

white foam (MP 64-66 °C, MW 417.53). 

*H NMR (DMSO-d*) 5 9.87 (s, 1H), 7.32 (d, 2H, J=8 Hz), 7.27 (m, 5H), 6.92 (d, 
2H, J=*8 Hz), 6.88 (m, 3H), 6.78 (d, 2H, J=9 Hz), 5.34 (s, 2H), 4.07 (t, 2H, J-7 Hz), 3.92 
25 (s, 2H), and 2.91 (t, 2H, J-7 Hz). IR (KBr, cm' 1 ) 3050-2470, 1612, 1496, 1453, 1282, 

1241, 1172, 840, 754, and 692. MS (EST) m/e 418, 416. AnaL Calcd for C24H23N3O2S: C, 
69.04; H, 5.55; N, 10.06; S, 7.68. Found C, 68.39; H, 5.45; N, 9.77; S, 7.52. 
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d) (3-{4-[4-benzyl-5-(2-phenoxyethyIsulfanyto 
phenoxy} -propyl)- dimethyl-amine, oxalic acid salt 



A heterogeneous mixture of 4-[4-Benzyl-5-(2-phenoxy-ethylsuff^ 
[l,2,4]triazoI-3-yl]-phenol (0.152 g, 0.36 mM), 3-cUoro-N,N-dimeth)dpropylanune 
hydrochloride (0.063 g, 0.396 mM), and cesium carbonate (0.142 g, 0.432 mM) in 3 mL 
DMF was stirred at 90-100 °C for 7 h. Triton B (40 weight % in CH 3 OH, 0.082 mL, 0.18 
mM, 0.5 eq) was then added, and the reaction mixture heated at 90 °C for an additional 
1 .5 h. The reaction mixture was allowed to cool to room temperature and diluted with 
ethyl acetate/H 2 0. The solvent layers were separated, the aqueous layer back extracted 
with ethyl acetate, the combined organic extracts washed with water, saturated NaHCOs 
solution, IN NaOH, and brine, dried over anhydrous sodium sulfate, filtered, and 
concentrated in vacuo to afford 0.136 g of a yellow gum. Purification by column 
chromatography on silica gel (isocratic elution with ethyl acetate followed by 9:1 
CHCI3/2.O M ammonia in methanol) afforded 0.1 01 g (55%) of (3-{4-[4-benzyl-5-(2- 
phenoxyethylsulfkiylmethyl^^ 

as an oily gum. The gum (0.099 g, 0.196 mM) was dissolved in 2 mL acetone, and oxalic 
acid (0.019 g, 0.216 mM), dissolved in 1 mL acetone, was added with rapid stirring at 
room temperature followed by the addition of diethyl ether/hexane (1:1,2 mL). Filtered 
the resultant thick precipitate, washed the collected solid with acetone and diethyl ether, 
and dried in vacuo at 40 °C to afford 0.104 g (89%) of (3-{4-[4-benzyl-5-(2- 
phenoxyethylsulfanylmethyl)^^ dimethyl-amine, 
oxalic acid salt as an off-white solid (MP 88-92 °C, MW oxalate salt 592.72, MW free 
amine 502.68). 



*H NMR (DMSO-d$) 5 7.46 (d, 2H, J=9 Hz), 7.26 (m, 5H), 6.98 (d, 2H, JN9 Hz), 
6.92 (m, 3H), 6.88 (d, 2H, J=9 Hz), 5.37 (s, 2H), 4.06 (m, 4H), 3.95 (s, 2H), 3.13 (m, 2H), 
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2.91 (t, 2H, J=6 Hz), 2.74 (s, 6H), and 2.06 (m, 2H). IR (KBr, cm" 1 ) 3037-2870, 2700- 
2500, 1721, 161 1, 1478, 1248, 1 176, 1036, 704, and 475. MS (ESI) ro/e 503. Anal. Calcd 
for C29H34N4O2S C2H2O4 : C, 62.82; H, 6.12; N, 9.45; S, 5.41. Found C, 56.37; H, 5.27; 
N, 8.26; S, 5.37. Analytical HPLC: 88% purity. 

Example 247 

Preparation of Dimethyl-(3- {4-[5-(2-phenoxy-ethylsidfanidmethyl)-4-phenyl-4H- 
[l^,4]triazol-3-yl]-phenoxy}-propyl)*amine, oxalic acid salt 



a) 4-Hydroxy-benzoic acid ]SP-[2-(2-phenoxyethyIsulfanyl)-acetyl]-hydrazide 



The above compound was prepared in an identical manner as exemplified in 
Example 246a. 

b) 4-[5-(2-phenoxy-ethylsulfanylme&^ 



The above compound was prepared in an identical manner as exemplified in 
Example 246b. 

c) 4-[5<2-Phenoxy-ethyIsulfanylmethyl)-4-phenyl-4H-[l,2 




.OH 



o 





WO 03/097047 



PCT/US03/12123 



-437- 




A heterogeneous mixture of 4«[5-(2-phenoxyethylsu]fanylmefhyl)- 
[l,3,4]oxadiazol-2-yi]-phenol (0.985 g, 3.0 mM) inieat aniline (2.0 mL, 22.0 mM) was 
stirred at 150 °C for 12 h. The reaction mixture was allowed to cool to room temperature, 
5 diluted with ethyl acetate, and the organic layer washed with IN HC1, water and brine, 
dried over anhydrous magnesium sulfate, filtered, and concentrated in vacuo to afford a 
light tan solid. Added ethyl acetate and diethyl ether to the solid, sonicated, filtered, 
washed the collected solid with ethyl acetate and diethyl ether, and dried in vacuo at 40 °C 
to afford 0.99 g (82%) of 4-[5-(2-Phenoxy-ethylsulfanylmethyl)-4-phenyl-4H- 

10 [1 ^,4]triazol-3-yl]-phenol as a light lavender solid (MP 214-216 °C, MW 403.51. 

l H NMR (DMSO-d*) 5 9.83 (s, 1H), 7.51 (m, 3H), 738 (m, 2H), 7.26 (t, 2H, J=7 
Hz), 7.12 (d, 2H, J=9 Hz), 6.91 (t, 1H, J-7 Hz), 6.87 (d, 2H, J=10 Hz), 6.66 (d, 2H, J=9 
Hz), 4.02 (t, 2H, J=6 Hz), 3.80 (s, 2H), and 2.85 (t, 2H, J-7 Hz). IR (KBr, cm 1 ) 3050- 
2487, 1607, 1585, 1499, 1469, 1285, 1244, 1176, 1037, and 691. MS (ESI) m/e 404, 402. 

15 Anal. Calcd for C23H21N3O2S: C, 68.46; H, 5.25; N, 10.41; S, 7.95. Found C, 68.58; H, 
5.26; N, 10.40; S, 7.94. 

d) Dimethyl-(3-{4~[5~(2~pheno^^ 
yl]-phenoxy) -propylamine, oxalic acid salt 

/ 



20 
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A heterogeneous mixture of 4-[5^2~Phenoxy-ethylsiilfanylm 
[l,2,4]triazoI-3-yl]-phenol (0.161 g, 0.4 mM), 3-chloro-N 3 N-<iimethylpropylamine 
hydrochloride (0.07 g, 0.44 mM), and Triton B (40 weight % in CH 3 OH, 0.418 mL, 0.92 
mM) in 3 mL DMF was stirred at 90 °C for 4.5 h. Cesium carbonate (0.099 g, 0.3 mM, 
5 0.75 eq)was then added, and the reaction mixture heated at 90 °C for an additional 2.5 h. 
The reaction mixture was allowed to cool to room temperature and diluted with ethyl 
acetate/H 2 0. The solvent layers were separated, the aqueous layer back extracted with 
ethyl acetate, the combined organic extracts washed with water, saturated NaHCC^ 
solution, IN NaOH, and brine, dried over anhydrous sodium sulfate, filtered, and 
1 0 concentrated in vacuo to afford 0. 1 55 g of a lavender gum. Purification by column 
chromatography on silica gel (isocratic elution with ethyl acetate followed by 95:5 
CHCI3/2.O M ammonia in methanol) afforded 0.137 g (70%) of Dimethyl-(3-{4-[5-(2- 
phenoxy-ethylsulfanyl^^ 

as an off-white. The gum (0.135 g, 0.276 mM) was dissolved in 2 mL acetone, and oxalic 
1 5 acid (0.028 g, 0.304 mM), dissolved in 1 mL acetone, was added with rapid stirring at 
room temperature followed by the addition of diethyl ether/hexane (1:2, 3 mL). Filtered 
the resultant thick precipitate, washed the collected solid with diethyl ether and hexane, 
and dried in vacuo at 40 °C to afford 0.153 g (96%) of DimethyH3-{4-[5-(2-phenoxy- 
ethylsulfanylmethylH^pbenyl-4H-[l ,2,4]triazol-3-yl]-phenoxy} -propylamine, oxalic 
2 0 acid salt as a white solid (MP 120-123 °C, MW oxalate salt 578.70, MW free amine 
488.66). 

l H NMR (DMSO-d*) S 7.51 (m, 3H), 7.41 (m, 2H), 7.34 (m, 2H), 7.25 (d, 2H, J=9 
Hz), 6.91 (t, 1H, J-7 Hz), 6.88 (d, 2H, J=9 Hz), 6.87 (d, 2H, J=^7 Hz), 4.01 (m, 4H), 3.81 
(s, 2H), 3.10 (m, 2H), 2.86 (t, 2H, J=6 Hz), 2.72 (s, 6H), and 2.03 (m, 2H). IR (KBr, cm" 1 ) 
25 2950-2870, 2700-2500, 1612, 1600, 1586, 1497, 1477, 1403, 1258, 1246, 1181, 704, and 
694. MS (ESI) m/e 489. Anal. Calcd for C28H32N4O2S C2H2O4 : C, 62.27; H, 5.92; N, 
9.68; S, 5.54. Found C, 60.86; H, 5.40; N, 9.40; S, 5.61. Analytical HPLC: 94% purity. 



Example 248 

3 0 Preparation of DimefliyH3-{4-[5-(4-phenoxy-phenyl)-[l,3,4]oxadiazol-2-yl]-phenoxy}- 
propyl)-amine 
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a) 4-Hydroxy-ben2oic acidN'-(4-phenoxy-braizoyl)-hydra2ide 




OH 



The above compound was prepared in a manner similar to that exemplified for the 
5 preparation of Example 5 la, from 4-phenoxybenzoic acid (1.09 g, 5.0 mM) to afford 1 .01 
g (58%) of 4-Hydroxy-benzoic acid N-(4-phenoxy-benzoyl)-hydrazide as a white solid 
(MP 203-205 °C, MW 348.36). 

l H NMR (DMSO-dg) 8 10.32 (s, 1H), 10.19 (s, 1H), 10.08 (s, 1H), 7.93 (d, 2H, 
J=9 Hz), 7.78 (d, 2H, J=9 Hz), 7.44 (t, 2H, J=8 Hz), 7.22 (t, 1H, J=8 Hz), 7.10 (d, 2H, J=8 
10 Hz), 7.06 (d, 2H, J=9 Hz), and 6.83 (d, 2H, J=9 Hz). 1R (KBr, cm" 1 ) 3216, 1656, 1614, 
1586, 1573, 1515, 1488, 1284, 1247, 1169, 844, 753, and 693. MS (ESI) m/e 349, 347. 
Anal. Calcd for C2oHi6N 2 04: C, 68.96; H, 4.63; N, 8.04. Found C, 68.65; H, 4.68; N, 
8.00. 

b) 4-[5-(4-phenoxy-phenyl>[l,3,4]oxadiazol-2-yl3-phenol 




The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 49e, from 4-hydroxy-benzoic acid N'-(4-phenoxy-benzoyl)- 
hydrazide (1 .01 g, 2.9 mM), triphenylphosphine (1.54 g, 5.8 mM), andtriethylamine (1.46 
20 mL, 10.44 mM) to afford 0.65 g (68%) of 4-[5-(4-phenoxy-phenyl>[l,3,4]oxadiazoi-2- 
yl]-phenol as a white solid (MP 204-206 °C, MW 330.35). 
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*H NMR (DMSO-d 6 ) 8 10.31 (s, 1H), 8.07 (d, 2H, J=9 Hz), 7.92 (d, 2H, J=9 Hz), 
7.45 (t, 2H, J=8 Hz), 7.23 (t, 1H, J=7 Hz), 7.15 (d, 2H, J=9 Hz), 7.13 (d, 2H, J=9 Hz), and 
6.95 (d, 2H J=9 Hz). IR (KBr, cm' 1 ) 3125, 1740, 1612, 1588, 1492, 1379, 1287, 1240, 
1167, 1099, 1068, 868, 847, 746, 695, and 510. MS (ESI) m/e 331, 329. Anal. Calcd for 
5 C2oH 14 N 2 03: C, 72.72; H, 4.27; N, 8.48. Found C, 70.35; H, 4.66; N, 7.27. 

c)Dime%H3-{4-[5-(4-phenoxy-phen^ 




1 0 The above compound was prepared in a manner similar to that exemplified for the 

preparation of Example 50f, from 4-[5-(4-phenoxy-phenylHl,3,4]oxadiazol-2-yl]-phenol 
(0.298 g, 0.9 mM) and purified by Chromatotron radial chromatography on silica gel 
(isocratic elution with 95:5 CH2CI2/2.O M ammonia in methanol) to afford 0.295 g (78%) 
ofDime%H3-{4-[5-(4-phenoxy-phen^ 

15 amine as a white solid (MP 95 °C, MW 415.50). 

^MMR (CDCI3) 5 8.07 (d, 2H, J=9 Hz), 8.04 (d, 2H, J=9 Hz), 7.40 (t, 2H, J=8 
Hz), 7.20 (t, 1H, J=8 Hz), 7.10 (d, 2H, J=9 Hz), 7.09 (d, 2H, J=9 Hz), 7.02 (d, 2H, J=9 
Hz), 4.12 (t, 2H, J=6 Hz), 2.61 (t, 2H, J*7 Hz), 2.38 (s, 6H), and 2.08 (m, 2H). IR (KBr, 
cm' 1 ) 2954, 2821, 2764, 1610, 1488, 1417, 1298, 1246, 1171, 1068, 996, 871, 835, 742, 

2 0 689, 670, and 510. MS (ESI) m/e 416. Anal. Calcd for C25H25N3O3: C, 72.27; H, 6.06; N, 
10.11. Found C, 71.99; H, 6.29; N, 9.94. Analytical HPLC: 100% purity. 

Example 249 

Preparation of {3-[4-(5-Biphenyl-4-yl-methyl-[l,3,4]oxadiazol-2-yl)-phenoxy]-propyl}- 
25 dimethyl-araine 
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a) 4-Hydroxy-benzoic acid N T -(2-biphenyl^-yl--acetyl)-hydra2ide 




The above compound was prepared in a manner similar to that exemplified for the 
5 preparation of Example 51a, fibom 4-biphenylacetic acid (1.08 g, 5.0 mM) to afford 1.58 g 
(91%) of 4-Hydroxy-benzoic acid N , -(2-biphenyl-4-yl-acetyl>hydrazide as a white solid 
(MP 234-239 °C dec, MW 346.13). 

l H NMR pMSO-de) 5 10.10 (s, 1H), 10.09 (s, 1H), 10.05 (s, 1H), 7.73 (d, 2H, 
J=9 Hz), 7.64 (d, 2H, J=7 Hz), 7.60 (d, 2H, J=8 Hz), 7.44 (t, 2H, J=8 Hz), 7.43 (d, 2H, 
1 0 J=8 Hz), 7.34 (t, 1H, J=7 Hz), 6.80 (d, 2H, J=9 Hz), and 3.56 (s, 2H). IR (KBr, cm" 1 ) 
3265, 1663, 1605, 1572, 1485, 1281, 1230, 847, 740, and 497. MS (ESI)m/e347, 345. 
Anal. Calcd for C^H^Cfe: C, 72.82; H, 5.24; N, 8.09. Found C, 71.83; H, 5.35; N, 
8.31. 

b) 4-(5-Biphenyl-4-yi-methyl-[ 1 3 ,4]oxadiazol-2-yl)-phenol 




The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 49e, from 4-Hydroxy-benzoic acid N-(2-biphenyl-4-yl-acet)d)- 
hydrazide (1.56 g, 4.5 mM), triphenylphosphine (238 g, 9.0 mM), and triethylamine (2.26 
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mL, 16.2 mM) to afford 0.798g (54%) of 4-(5-Biphenyl-4-yl-methyl-[l,3,4]oxadiazol-2- 
yl>phenol as a light yellow solid (MP 252-255 °C, MW 328.37). 

'H NMR (DMSO-ds) 8 10.24 (s, 1H), 7.76 (d, 2H, J=9 Hz), 7.63 (m, 4H), 7.43 (m, 
4H), 7.33 (t, 1H, J=7 Hz), 6.90 (d, 2H, 1=9 Hz), and 4.34 (s, 2H). IR (KBr, cm' 1 ) 3055, 
5 1612, 1569, 1497, 1431, 1370, 1285, 1238, 1173, 1087, 1030, 862, 819, 757, 692, and 
522. MS (ESI) m/e 329, 327. Anal. Calcd for C21H16N2O2: C, 76.81; H, 4.91; N, 8.53. 
Found C, 76.41; H, 5.03; N, 8.19. 

c) {3-[4-(5-Biphenyl-4-yl-methyl-[l^ 
10 amine 




/ 



The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 50f, from 4-(5-Biphenyl^yl-methyl-[l 7 3i4]oxadiazol-2--yl)- 
phenoi (0.328 g, 1.0 mM), 3^hloro-N^-dimethylpropylamine hydrochloride (0.174 g, 

15 1.1 mM), and sodium hydride (0.092 g, 2.3 mM) in 7 mL DMF to afford 0.461 g of a 
brown gum. A second lot of the above compound was prepared in a manner similar to 
that exemplified for the preparation of Example 50f, from 4-(5-Biphenyl-4-yl-methyl- 
[l,3,4]oxadiazol-2-yl>phenol (0.164 g, 0.5 mM), 3-chloro-N,N-dimethylpropylamine 
hydrochloride (0.087 g, 0.55 mM), and cesium carbonate (0.197 g, 0.6 mM) in 3 mL 

2 0 DMF to afford 0. 1 73 g of a yellow-orange solid. The combined lots were purified by 

Chromatotron radial chromatography on silica gel (isocratic elution with 97:3 Et2O/2.0 M 
ammonia in methanol) to afford 0.1 13 g (18%) of {3-[4-(5-Biphenyl-4-yl-methyl- 
[l,3,4]oxadiazol-2-yl)-phen^ as a white solid (MP 95-97 °C, 

MW 413.52). 
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l R NMR (CDa 3 ) 5 7.94 (d, 2H, J^9 Hz), 7.58 (d, 2H, J=8 Hz), 7.57 (d, 2H, J-7 
Hz), 7.44 (t, 2H, J=8 Hz), 7.43 (d, 2H, J=8 Hz), 7.34 (t, 1H, J=7 Hz), 6.96 (d, 2H, J=9 
Hz), 4.31 (s, 2H), 4.12 (t, 2H, J=6 Hz), 2.81 (m, 2H), 2.53 (bs, 6H), and 2.20 (m, 2H). IR 
(KBr, cm- 1 ) 2943, 2857, 2813, 2762, 1613, 1568, 1501, 1473, 1249, 1174, 1035, 832, 
5 757, 739, and 699. MS (ESI) m/e 414, 412. AnaL Calcd for C26H27N3O2: C, 75.52; H, 
6.58; N, 10.16. Found C, 75.12; H, 6.54; N, 10.01. Analytical HPLC: 100% purity. 

Example 250 

Preparation of 1 -{2-Dimethylamino-ethyl)-3 - {4-[2-(2-phenoxy-ethylsulfanylmethyl>- 
1 0 oxazol-5-yl]-phenyl} -urea maleate 

aN-^\ O ^ 

o o 

a) Benzhydrylidene- {4-[2-(2-phenoxy^thylsulfanylmethyl)^xazol-5-yi]-ph 
amine 




1 5 Combined 5^4-bromc^phenyl)-2-(2-phenoxy-eth^ (0.5 g, 

128 mmol, 1 eq., Example 268f), benzophenone imine (0.30 g, 1.54 mmol, 1.2 eq.), 
tiis((hT)enzyUdeneacetone)dipaUadium(0) (3 mg, 3.2 jimol, 025%), ( ±>BINAP (6 mg, 
9.6 Omol, 0.75%), and sodium tert-butoxide (0.17 g, 1.79 mmol, 1.4 eq.) in toluene (10 
mL) and heated to 105°C overnight. Diluted the cooled reaction with EtOAc and washed 

2 0 with water. The organic layer was collected, dried over MgS0 4 , filtered, and the solvent 
removed leaving an orange oil which was purified via normal phase chromatography 
using 25% EtOAc in hexanes as the mobile phase leaving benzhydrylidene- {4-[2-(2- 
phenoxy-ethylsulfanyimethyl)<>xazo 
(0.63 g, 100% yield) as a yellow oil. 
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l H NMR (DMSO-d6) 5 7.67 (m, 2H), 7.48 (m, 7H), 7.25 (m, 6H), 6.93 (m, 3H), 
6.77 (m, 2H), 4.16 (t, 2H, J=7 Hz), 4.01 (s, 2H), 2.98 (t, 2H, J-7 Hz). 1R (CHCfe, cm ! ) 
3003.6, 1600.7, 1570.8,. 1494.6, 1293.1, 1241. MSCES*) m/e 491 [M+H] + . Anal. Calcd. 
for C31H26N2O2S C, 75.89; H, 5.34; N, 5.71. Found C, 75.50; H, 5.42; N, 5.63. MJP = 
5 86^90°C. 

b) 4-[2-(24 > henoxy-e1fcylsul^ 



10 ethylsulfaaylme^ (2.0 g, 4.08 mmol, 1 eq.) was treated 

with 0.75 mL of 2 M aqueous HCl and the solution allowed to stir at room temperature 
for 1 hour. Diluted with 0.5 M aqueous HCl and extracted with EtOAc. Collected the 
organic layer, dried over MgSC>4, filtered, and removed the solvent in vacuo leaving an 
orange oil which was purified via normal phase chromatography using a step gradient of 

1 5 EtO Ac in hexanes as the mobile phase resulting in 4~[2-(2-phenoxy-ethylsulfanylmethyl)- 
oxazol-5-ylJ-phenylamine (1.2 g, 90% yield) as yellow solid after removal of the solvent. 

! H NMR (DMSO-d6) 6 7.27 (m, 4H), 6.93 (m, 3H), 6.60 (m, 2H), 4.16 (t, 2H, J=7 
Hz), 4.0 (s, 2H), 2.98 (t, 2H, J=7 Hz). IR (KBr, cm" 1 ) 3461.7, 3339, 1627.5, 1613.9, 
1601, 1505.7, 1488.7, 1299, 1242, 1231.3, 1175, 1099.3, 828.1,757.8, 749.9. MS0ES+) 

20 m/e 327 [M+H] + . Anal. Calcd. for C18H13N2O2S C, 66.23; H, 5.56; N, 8.58. Found C, 
65.98; H, 5.56; N, 8.45. M.P.=110-111°C. 

c) {4-[2-(2-Phenoxy-ethylsulfanylm^ acid ethyl 

ester 



The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 101a from 4-[2-(2-phenoxy-ethylsulfanyknethyl>oxazol-5-yl]- 
phenylamine (1.63 g, 4.99 mmol, 1 eq.) and ethyl chloroformate (0.81 g, 7.49 mmol, 1.5 




A THE solution (15 mL) of benzhydrylidene- {4-[2-(2~phenoxy- 



25 
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eq.) to produce {4-[2-(2-phenoxy-ethylsulfany^ 
acid ethyl ester (1.99 g, 100% yield) as a yellow solid. 

*H NMR (DMSOd6) 5 9.81 (s, 1H), 7.57 (m, 4H), 7.47 (s, 1H), 7.27 (m, 2H), 
6.93 (m, 3H), 4.15 (m, 4H), 4.04 (s, 2H), 3.0 (t, 2H, J^7 Hz), 1.25 (t, 3H, J=7 Hz). 
MSCES 4 ) m/e 399 [M4-H] + . MS(ES") m/e 397 [M-H]\ 

d) Preparation of 1^2-dimethylamino-ethyi)-3- {4-[2-(2-phenoxy- 
ethylsulfanylmethyl)-oxazol-5-yl]-^ 

o o 

°=U=° 

The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example lOlefirom {4^[2-(2-phenoxy-ethylsiilfanylmethyl)-oxazol-5-yl]- 
phenyl}-carbamic acid ethyl ester (1.0 g, 2.5 mmol, 1 eq.) and N,N- 
dimethylelhylenediamine (0.26 g, 3.0 mmol, 12 eq.) to produce l-(2-dimethylamino- 
ethyl)-3-{4-[2-(2-phenoxy-ethyk^ g, 95% 

yield) as a yellow oil. 

An EtOAc solution of l-(2^methylamino^thyi)-3-{4-p^ 
e&ylsul£anylmethyl)-oxazol-5-yl] -phenyl} -urea (0.51 g, 1.16 mmol, l .eq.) was treated 
dropwise with an EtOAc solution of maleic acid (0.15 g, 1.28 mmol, 1.1 eq.). Removed 
the EtOAc in vacuo and added Et 2 0 and boiled the resulting gum until l-(2- 
dimethylammo-ethyl>^ 

urea maleate (0.43 g, 68% yield) was obtained as a yellow solid. 

l R NMR (DMSO-d6) 8 8.98 (s, 1H), 7.54 (m, 4H), 7.44 (s, 1H), 7.27 (m, 2H), 
6.93 (m, 3H), 6.41 (t, 1H, J=6 Hz), 6.03 (s, 2H), 4.17 (t, 2H, J=7 Hz), 4.04 (s, 2H), 3.44 
(m, 2H), 3.15 (m, 2H), 2.99 (t, 2H, J=7 Hz), 2.82 (s, 6H). JR (KBr, cm' 1 ) 3402.4, 1695.6, 
1607.6, 15472, 1498.6, 1465, 1359.6, 1322.2, 1227.1, 867.3, 754.4. MS^S 4 ) m/e 441 
[M+H] + . MS(ES0 m/e 439 [M-H]\ Anal. Calcd. for C27H32N4O7S C, 5826; H, 5.79; N, 
10.07. Found C, 57.68; H, 5.58; N, 9.88. Analytical LCMS 100% (diode array detector). 
M.P.=105-107°C. 
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Example 251 

Preparation of l-{4-[2-(2-phenoxy-e%lsulfanyl^^ 
pyrrolidin- 1 -ylmethyl-urea oxalate 




oV 

5 0 

The above compound was prepared in a manner similar to that exemplified for the 

preparation of Example lOle from {4-[2-(2-phenoxy-ethylsulfanylmethyl)-oxazol--5-yl]- 

phenyl} -carbamic acid ethyl ester (1.0 g, 2.5 mmol, 1 eq.) and l-(2- 

aminoethyl)pyrrolidine (0.34 g, 3.0 mmol, 1.2 eq.) to produce l-{4-[2-(2-phenoxy- 

1 0 ethylsulfanylmethyty (1.14 g, 97% 

yield) as a yellow oil. 

An EtOAc solution of the urea was treated with an EtOAc solution of oxalic acid 
(0.20 g, 1.1 eq.) producing l-{4-[2-(2-pheaioxy-ethylsulfanylmethyl)-oxazol-5-yl]- 
phenyl}-3-pyrrolidin-l-ylmethyl»urea oxalate (0.57 g) as an off-white solid that was 

15 collected by filtration. 

*H NMR (DMSO-d6) 5 9.37 (s, 1H), 7.53 (bs, 4H), 7.43 (s, 1H), 7.27 (m, 2H), 
7.09 (bs, 1H), 6.93 (m, 3H), 4.17 (t, 2H, J=7 Hz), 4.04 (s, 2H), 3.41 (bs, 2H), 3.22 (m, 
6BQ, 2.99 (t, 2H, J=7 Hz), 1.92 (bs, 4H). IR (KBr, cm* 1 ) 3367.2, 3283.3, 1733.7, 1688.4, 
1587.2, 1536, 1504.2, 1317.2, 1233.3,711.6. MS(ES*) m/e 467 [M+H] + . MS(ES0 m/e 

2 o 465 [M-H]\ Anal. Calcd. for C27H32N4O7S C, 58.26; H, 5.79; N, 10.07. Found C, 57.82; 
H, 5.76; N, 9.86. Analytical LC/MS 95% purity (diode array detector). M.PM24-126°C. 

Example 252 
Preparation of l-{4-[2-(2-Phenoxy-e%lsulfanyta^ 
2 5 pipeiidin-1 -ylmethyl-urea 
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The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example lOle from {4-[2^2-phenoxy^thylsulfanylmethyl)-oxazol-5 -yi]- 
phenyl}-caibamic acid ethyl ester (1.75 g, 4.39 mmol, 1 eq.) and l-(2- 
aminoethyl)piperidine (0.68 g, 5.27 mmol, 1.2 eq.) to obtain l-{4-[2-(2-phenoxy- 
ethylsiilfenylmethyi)-oxazol-5-yl] -phenyl } -3 -piperidin- 1 -ylmethyl-urea (0.88 g, 42% 
yield) as a yellow solid- 

! H NMR (DMSOd6) 5 8.85 (s, 1H), 7.50 (m, 5H), 7.27 (m, 2H), 6.92 (m, 3H), 
6.10 (t, 1H, J=6 Hz), 4.17 (t, 2H, J=7 Hz), 4.03 (s, 2H), 3.19 (m, 2H), 2.99 (t, 2H, J=7 
Hz), 2.34 (m, 6H), 1.51 (m, 4H), 1.38 (m, 2H). IR (CHC1 3 , cm" 1 ) 2941.6, 1684.5, 1601, 
1587.4, 1520.3, 1504.9, 1498.4, 1243.7. MS^S 4 ) m/e 481 [M+Hf . MS(ES^ m/e 479 
[M-H]". Analytical LC/MS 100% purity (diode array detector). M.P.=84-87°C. 

Example 253 

Preparation of l-{4-[2^2-Phenoxy-ethylsul£mylme^ 
pyrrolidin- 1 -yl-propyl)-urea oxalate 

°V 
o 

The above compound was prepared in a maimer similar to that exemplified for the 
preparation of Example lOle from {4-[2^2-phenoxy^thylsulfenylmethyI)-oxazol-5-yl]- 
phenylj-carbamic acid ethyl ester (0.55 g, 1.38 mmol, 1 eq.) and l-(3- 
aminopropyl)pyirolidine (0.21 g, 1.66 mmol, 12 eq.) to produce 1- {4-[2-(2-phenoxy- 
ethylsulfanyimethyl)^xa^ (0.42 g, 64% 

yield) as a yellow oil. 
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An EtOAc solution of the free base was treated with an EtOAc solution of oxalic 
acid (0.09 g, 1.1 eq.) producing l-{4-[2<2-phenoxy-ethylsulfanylmethyl)-oxazol-5-yl]- 
phenyl}-3-(3-pyrrolidin-l-yl-propyl)-urea oxalate (0.46 g) as a light yellow solid. 

! HNMR (DMSO-d6) 5 9.25 (s, 1H), 7.53 (bs, 4H), 7.42 (s, 1H), 727 (m, 2H), 
5 6.93 (m, 4H), 4.17 (t, 2H, J=7 Hz), 4.04 (s, 2H), 3.24 (b, 4H), 3.16 (m, 4H), 2.99 (t, 2H, 
J=7 Hz), 1.92 (bs, 4H), 1.81 (m, 2H). IR (KBr, cm" 1 ) 3383, 3039.7, 1688.7, 1586.4, 
1535.5, 1504.4, 1413.8, 1317.3, 1236.1, 840, 756.6, 694.7. MSJES 4 ) m/e 481 [M+H] + . 
MS(ES0 m/e 479 [M-H]-. Analytical LC/MS 85% purity (diode array detector). 

10 Example 254 

Preparation of 1- {4^2-(benzofuran-2-y^ -3-(2- 
dimethylamino-ethyl)-urea 



A THF solution of l-benzofuran-2-ylmethanol (2.2 g, 14.85 mmol, 1 eq.) was 
treated with NaH (0.65 g, 60% in oil, 1634 mmol, LI eq.) and stirred at room 
temperature for 5 minutes before 5-(4-bromo-phenyl)-2-chloronieaiyl-oxazole (4.05 g, 
14.85 mmol, 1 eq.) was added as a solid. The reaction was allowed to stir overnight at 
2 0 room temperature. The solvent was removed in vacuo and the oil dissolved in EtOAc and 
washed with water and brine. The organic layer was collected, dried over MgS0 4 , 
filtered, and the solvent removed leaving a brown oil that was purified by normal phase 
chromatography using a step gradient of EtOAc in hexanes as the mobile phase. Removal 
of the solvent and recrystallization from Et 2 0/hexanes left 2-(benzofuran-2- 



2 5 ylmethoxymethyl)-5-(4-bromo-phenyl)-oxazole (3.82 g, 67% yield) as a yellow solid. 

l H NMR (DMSO-d6) 5 7.74 (s, 1H), 7.65 (m, 5H), 7.55 (m, 1H), 7.27 (m, 2H), 
6.95 (s, 1H), 4.76 (s, 2H), 4.71 (s, 2H). IR (KBr, cm* 1 ) 3096.5, 1480.8, 1405, 1067.7, 




a) 2-(Benzofuran-2-ylmetfro^ 




15 
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1009.9,940.5,821.4,759.5,503.6. MS(FAB*) m/e 384, 386 [M+HJ*. Analytical LC/MS 
100% purity (diode array detector). M.P.=80-82°C. 

b) BenzhydryUdene-{4-[2<benzofuran-2 
amin e 



The above compound was prepared in a manner similar to that exemplified in 
example 250a from 2-(benzofuran-2-ylme (4.0 
g, 10.41 mmol, 1 eq.), benzophenone imine (2.26 g, 12.49 mmol, 1.2 eq.), and sodium 
tert-butoxide (1.40 g, 14.57 mmol, 1.4 eq.) to produce benzhydrylidene-{4~[2- 
(ben2ofuran-2-ylmethoxymethyl>oxazol-5 -yl] -phenyl } -amine (4.72 g, 94% yield) as a 
yellow foam. 

*H NMR (DMSO-d6) 5 7.64 (m, 3H), 7.51 (m, 7H), 7.26 (m, 7H), 6.95 (s, 1H), 
6.77 (m, 2H), 4.73 (s, 2H), 4.66 (s, 2H). MSQEJS+) m/e 485 [M+H] + . 

c) 4-[2^en2x>fiiran-2-ylmethox^ 



The above compound was prepared in a manner similar to that exemplified in 
Example 250b from benzhydiylidene- {4-[2^emofltran-2-ylmethoxymethyl)-oxazol-5- 
yl]-phenyl}-amine (4.6 g, 9.49 mmol, 1 eq.) and 2M aqueous HC1 (1.5 mL) to produce 
4-[2-(benzofuran-2-ylmefo^ (2.78 g, 91% yield) as a 

yellow solid. 



X H NMR (DMSO-d6) 5 7.63 (m, 1H), 7.56 (m, 1H), 7.28 (m, 5H), 6.95 (s, 1H), 
6.61 (m, 2H), 5.46 (s, 2H), 4.73 (s, 2H), 4.64 (s, 2H). IR (KBr, cm' 1 ) 3322, 32223, 
2909.7, 1610, 1502.3, 1451.8, 1437.7, 1363.7, 1281.9, 1236.9, 1129.5, 1077.6,943.7, 
808.1, 755.2, 687.4, 5202. MS^S 4 ) m/e 321 [M+H] + , 131. Anal. Calcd. for 
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C19H16N2O3C, 71^4; H, 5.03; N, 8.74. Found C, 71.07; H, 5.03; N, 8.72. Analytical 
LC/MS 100% purity (diode array detector). M.P.=96-98 0 C. 

d) {4-[2-(Benzofuran-2-ylmethox>^ acid ethyl 

5 ester 



This above compound was prepared in a manner similar to that exemplified in 
Example 101a from 4-[2-(benzofuran-2-ylmethoxym 

(2.54 g, 7.93 mmol, 1 eq.) and ethyl chloroformate (1.29 g, 11.9 mmol, L5 eq.) to 
10 produce {4-[2^eazofuira-2^ acid ethyl 

ester (3.08 g, 99% yield) as a yellow solid. 

l H NMR (DMSO-d6) 59.82 (s, 1H), 7.58 (m, 7H), 121 (m, 2H), 6.96 (s, 1H), 4.75 

(s, 2H), 4.69 (s, 2H), 4.14 (q, 2H, J=7 Hz), 1.25 (t, 3H, J^7Hz). IR (CHCI3, cm -1 ) 3434, 

3010.7, 1733, 1600.3, 1586.6, 1521.5, 1453.9, 1416.2, 1316.6, 1255.1, 1224.7, 1205.9, 
15 1135, 1069.2, 943.6, 838.8, 818.4. MS(ES*) m/e 393 [M+H] + , 13L MS(ES0 m/e 391 

[M-H] - , 131. Anal. Calcd. for C22H20N2O5 C, 67.34; H, 5.14; N, 7.14. Found C, 67.65; 

H, 5.08; N, 7.10. Analytical LC/MS 100% purity (diode array detector). 

e) Preparation of l-{4-[2-(benzofui^-2-ylm 
20 (2-dimethylamino-ethyl)-urea 



The above compound was prepared in a manner similar to that exemplified in 
Example lOle from {4-[2-(benzofuran-2-ylmeth^^ 

carbamic acid ethyl ester (1.0 g, 2.55 mmol, 1 eq.) and N^-dimethylethylene(fianiine 
25 (0.27 g, 3.06 mmol, 1.2 eq.) to produce l-{4-[2-(benzofuran-2-yl^^ 

5-yI]-phenyl}-3-(2-dimethylainino--efliyl)'-iirea (0.72 g, 65% yield) as an off-white solid 
when triturated with hot EtOAc and cooled. 
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l H NMR (DMSCM6) 5 8.83 (s, 1H), 7.63 (m, 1H), 7.5 (m, 6H), 7.27 (2H), 6.96 
(s, 1H), 6.14 (t, 1H, J=6 Hz), 4.75 (s, 2H), 4.68 (s, 2H), 3.18 (m, 2H), 2.32 (t, 2H, J-7 
Hz), 2.17 (s, 6H). IR (KBr, cm" 1 ) 3311.1, 2938.4, 2902.9, 2860.3, 2819.1, 1631.2, 
1585.8, 1504.6, 1455.8, 1417.7, 1310.7, 1256.1, 1131.2, 1074, 989.8, 943.2, 839.1, 805.3, 
5 749.9. MS(E3*) m/e 435 [M+Hf . MS(ES0 m/e 433 [M-H]\ Anal. CalcdL for 

C24H26N4O4 C, 66.34; H, 6.03; N, 12.89. Found C, 66.55; H, 5.99; N, 12.68. Analytical 
LC/MS 100% purity (diode airay detector). MJ > .=150-154°C. 

Example 255 

10 Preparation of l-{4-[2-(Benzofuran-2-ylmethoxy^ 
pyrrolidin- 1 -yl-ethyl)-urea 



The above compound was prepared in a manner similar to that exemplified in 
Example lOlefrom {4-[2-(benzofiiran-2-ylmeft^ 

1 5 carbamic acid ethyl ester (1 .0 g, 2.55 mmol, 1 eq.) and N-(2-aminoethyl)pyrrolidine (0.35 
g, 3.06 mmol, 1.2 eq.) to produce l-{4-[2-(benzofuran-2-ylmethoxymethyl)-oxazol-5-yl]- 
phenyl} -3-(2-pyrrolidin- 1 -yl-ethyi)-urea (0.86 g, 73% yield) as a white solid. 

l H NMR (DMSO-d6) 8 8.84 (s, 1H), 7.63 (m, 1H), 7.5 (m, 6H), 7.27 (m, 2H), 
6.96 (s, 1H), 6.17 (t, 1H, J=6 Hz), 4.75 (s, 2H), 4.68 (s, 2H), 3.2 (m, 2H), 2.46 (m, 6H), 

20 1.70 (bs, 4H). IR (KBr, cm" 1 ) 3346, 2962.2, 2798.2, 1649.4, 1558.4, 1525.5, 1453.9, 
1413.1,1313.4,1242.1,1079.8,754.1. MSfES*) m/e 461 [M+H]* MS(ES7m/e459 
[M-H]\ Analytical LC/MS 100% purity (diode array detector). MJ> -124-126°C. 

Example 256 

2 5 Preparation of l-{4-[2-(benzofiu^-2-ylmethoxymethyI)^xazol-5-yl]-phenyl}-3-(2- 
piperidin-1 -yl-ethyl)-urea 
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The above compound was prepared in a manner similar to that exemplified in 
Example lOle from {4-[2-(benzofiiran-2-yIm^ 

carbamic acid ethyl ester (1.0 g, 2.55 mmol, 1 eq.) andN-(2-aminoethyl)piperidine (0.39 
g, 3.06 mmol, 1.2 eq.) to produce l-{4-[2-(benzofiiimi-2-yImethoxymethyl)-oxazol-5-yl]- 
5 phenyl}-3-(2-piperidin-l-yl-ethyl)-urea (0.60 g, 50% yield) as a light yellow solid on 
trituration with Et 2 0. 

l H NMR (DMSO-d6) 8 8.86 (s, 1H), 7.63 (m, 1H), 7.5 (m, 6H), 7.27 (m, 2H), 
6.96 (s, 1H), 6.1 (t, 1H, J=6 Hz), 4.75 (s, 2H), 4.68 (s, 2H), 3.19 (m, 2H), 2.34 (m, 6H), 

I. 51 (m, 4H), 1.39 (m, 2H). IR(KBr, cm -1 ) 3323.1, 2923.8, 2856, 2786.8, 16563, 

10 1554.3, 1452.8, 1410.3, 1309.8, 1232.5, 1136.1, 1069.6, 941.7, 839.6, 742.2. MS(ES*) 
475 [M+H] + . MS(ES0 473 [M-BQ". Anal. Calcd. for C27H30N4O4 C y 68.34; H, 6.37; N, 

II. 81. Found C, 68.05; H, 6.12; N, 1 1.69. Analytical LC/MS 100% purity (diode array 
detector). M.P =102-104°C. 

15 Example 257 

Preparation of l-{4-[5-(2-phenoxy-ethylsutfanylmethyl)-[l ,3,4]oxadiazol-2-yl]-phenyl}- 
3-(2-pyrroHdin-l-yl-ethyl)-irmdazoUdin-2-one 




a) 4-[3-(2-Chloro-ethyl)-ureido]-benzoic acid methyl ester 




A THF solution of methyl 4-aminobenzoate (14.05 g, 92.91 mmol, 1 eq.) was 
treated with 2-chloroethyiisocyanate (10 g, 94.77 mmol, 1.02 eq.) and stirred overnight at 
room temperature. Removed the solvent and recrystallized the orange solid from EtOAc 
leaving 4-[3-(2-chloro-ethyl)-ureido]-benzoic acid methyl ester (16.41 g, 69% yield) as a 
25 yellow solid. 

l H NMR (DMSO-d6) 5 9.08 (s, 1H), 7.84 (d, 2H, J=9 Hz), 7.52 (d, 2H, J=9 Hz), 
6.55 (t, 1H, J=6 Hz), 3.8 (s, 3H), 3.67 & 2H, J=7 Hz), 3.44 (m, 2H). IR (KBr, cm -1 ) 
3339.2,3288.1, 1714.6, 1639.2, 1596, 1565.3, 1438, 1282.8, 1243.6, 1170.3, 1108.2. 
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MSCES 4 ) m/e 257, 259 [M+H] + . Analytical LC/MS 100% purity (light scattering). 
Mi\=163-165 0 C. 



b) 



4-(2-Oxo -imidazolidin- 1 -yi)-benzoic acid methyl ester 



5 




A suspension of NaH (5.24 g, 60% in oil, 130.89 mmol, 2.1 eq.) in THF was 
treated dropwise with a THF solution of 4-[3-(2-chloro-ethyl)-ureido]-ben2oic. acid 
methyl ester (16 g, 62.33 mmol, 1 eq.) and stirred for 1 hour at room temperature and then 
1 hour at reflux. The solvent was removed in vacuo and the residue dissolved in CH2CI2 
10 and washed with water. The organic layer was collected, dried over MgS0 4 , and the 
solvent removed leaving a tan solid which was reciystallized from EtOAc/MeOH to 
produce 4-(2-oxc^iinidazolidin-l-yl)-benzoic acid methyl ester (8.22 g, 60% yield) as an 
off-white solid. 

'HNMR (DMSO-d6) 5 7.9 (d, 2H, J=9 Hz), 7.69 (d, 2H, J=9 Hz), 7.23 (s, 1H), 
15 3.9 (m, 2H), 3.81 (s, 3H), 3.43 (t, 2H, J-8 Hz). IR (KBr, cm' 1 ) 3241.8, 3100.1, 1721.5, 
1680.8, 1431.8, 1284.6, 1264.4, 1182.2, 1109.9, 853.4. MS(ES+) m/e 221 [M+Hf . Anal. 
Calcd. for CnHizlSbQs C, 59.99; H, 5.49; N, 12.72. Found C, 60.16; H, 5.38; N, 12.64. 
Analytical LC/MS 100% purity (diode array and light scattering detection). M.P.>200°C. 

20 c) 4-(2-Oxo-imidazolidin- 1 -yl)-benzoic acid hydrazide 



The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 101b from 4-(2<>xo-imidazoUdin-l-yl)-benzoic acid methyl ester 
(8.18 g, 37.14 mmol, 1 eq.) and hydrazine (11.90 g, 371.4 mmol, 10 eq.) except that 
2 5 MeOH and THF were used as solvents to produce 4-(2K>xo-imidazolidin-l-^>benzoic 
acid hydrazide (3.36 g, 41% yield) as an off-white solid. 
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] H NMR (DMSO-d6) 8 9.61 (s, 1H), 7.79 (d, 2H, J=9 Hz), 7.6 (d, 2H, J=9 Hz), 
7.1 (s, 1H), 4.41 (s, 2H), 3.87 (t, 2H, J=8 Hz), 3.41 (t, 2H, J=8 Hz). JR (KBr, cm 4 ) 
3298.7, 3213.8, 3198.1, 1700.3, 1635.3, 1606, 1487.2, 1443.8, 1429.2, 1407.1, 1311.1, 
1261.5,940.1,843.7,745.4. MS(ES + )m/e221 [M+H] + . M.P.>200°C. 



d) 4-(2-Oxo-imidazolidin-l -yl)-benzoic acid N , -[2<2-pheaoxy-ethylstdfaiiyl)-acetyl]- 
hydrazide 



1 0 preparation of Example 101c from 4-(2-oxo-imidazolidin-l-yl)-benzoic acid hydrazide 
(2.0 g, 9.08 mmol, 1 eq.) and (2-phenoxyethylthio)acetic acid (1.93 g, 9.08 mmol, 1 eq.) 
to produce 4-(2-oxo-iinidazolidin-l-yl)-benzoic acid N f -[2-(2-phenoxy-ethylsulfanyl)- 
acetyl]-hydrazide (2.79 g, 74% yield) as a tan solid. 

l HNMR (DMSO-d6) 5 10.3 (s, 1H), 10 (s, 1H), 7.86 (d, 2H, J=9 Hz), 7.66 (d, 2H, 

15 J=9 Hz), 7.29 (m,2H), 7.16 (s, 1H), 6.95 (m,3H), 4.2 (t, 2H, J-7 Hz), 3.9 (m, 2H), 3.43 
(m, 4H), 3.05 (m, 2H). JR (KBr, cm" 1 ) 3300.6, 1696.1, 1656.6, 1611.3, 1484, 1241, 
1032.7,745.4. MSQ5S 4 ) m/e 415 [M+H] + . Anal. Calcd- for C20H22N4O4S C, 57.96; H, 
5.35; N, 13.52. Found C, 57.57; H, 5.4; N, 13.41. 

20 e) l-{4-[5-(2-Phenoxy-ethylsul^ 
imidazolidin-2-one 



The above compound was prepared in a similar manner to that exemplified for the 
preparation of Example lOld from 4-(2^xo4midazoUdin-l-yl)-benzoic acid N-[2-(2- 
25 phenoxy-ethylsulfenyl>acetyl]-hydrazide (2.6 g, 627 mmol, 1 eq.) to produce l-{4-[5-(2- 
phenoxy-ethylsulfanylmethylH^ (1.02 g, 

41% yield) as a brown solid. 



5 




O 

The above compound was prepared in a manner similar to that exemplified for the 
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! H NMR (DMSO-d6) 5 7.89 (d, 2H, J-9 Hz), 7,77 (d, 2H, J=9 Hz), 725 (m, 3H), 
6.93 (m, 3H), 42 (m, 4H), 3.92 (m, 2H), 3.44 (m, 2H), 3.0 (t, 2H, J=7 Hz). IR (KBr, cm" 
l ) 3265, 1707.8, 15852, 1505, 1496.2, 14872, 1408.7, 1268.1, 1233.5,845.65,754. 
MS(ES+) m/e 397 [M+H]*. MS(ES-) m/e 395 [M-H]\ Anal. Calcd. for CzoH^CbS C, 
5 60.59; H, 5.08; N, 14.13. Found C, 6023; H, 5.08; N, 13.66. Analytical LC/MS 100% 
purity (diode array detector). M.P.=108-181°C. 

f) l-{4-[5^2-Phenoxy-ethylsulfanylmethyl)-[l,3,4]oxa^ 
pyirolidin-1 -yl-ethyi)-imidazolidin-2-one 



ADMF suspension of l-{4-[5-(2-phenoxy-ethylsul^ 
2-yl]-phenyI} -imidazolidin-2-one (0.76 g, 1.92 mmol, I eq.) and 1- 
(chloioethyl)pyrrolidine hydrochloride (0.34 g, 2.02 mmol, 1.05 eq.) was treated with 
NaH (0.16 g, 60% in oil, 4.03 mmol, 2.1 eq.) and the reaction heated to 85°C overnight. 

15 The reaction was diluted with EtOAc and washed with water. The organic layer was 
collected, dried over MgS04, and the solvent removed leaving an orange/brown oil that 
was purified by normal phase chromatography using a step gradient of 2M NH3 in MeOH 
in chloroform as the mobile phase leaving a yellow oil which produced l~{4-[5-(2- 
phenoxy-e%lsulfanyhneth^ 

2 0 imidazolidin-2-one (028 g, 29% yield) as a yellow solid on trituration with ether. 

l H NMR (DMSCM6) 8 7.9 (d, 2H, J=9 Hz), 7.77 (d, 2H, J=9 Hz), 727 (m, 2H), 
6.93 (m, 3H), 4.19 (m, 4H), 3.87 (m, 2H), 3.56 (m, 2H), 3.32 (m, 6H), 3.02 (t, 2H, J=7 
Hz), 2.6 (bt, 2H), 1.68 (m, 4H). IR (KBr, cm" 1 ) 3403.8, 2948.7, 2922.6, 2769.3, 1688.4, 
16132, 1507.1, 1485.9, 14242, 1268, 1242, 740.5. MSCES 4 ) m/e 494 [M+Hf . 

25 Analytical LC/MS 100% (diode array and light scattering detection). M.P.=125-129°C. 

Example 258 

Preparation of NjN-dimethyUN 1 - {5-[5-(2^phenoxy-ethylsulfenylmethyl>[l > 3,4]oxadiazol- 
2-yl]-pyndin-2-yl} -ethane-l^-diamine 




10 
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aN-N 




\ 



N 



a) 



6-Chloro-nicotinic acid N L [2^2-phenoxy-ethylsulfanyl)-acetyl]-hydr^ 





o 



The above compound was prepared in a similar manner to that exemplified for the 



5 preparation of Example 101c from 2-chloropyridine-5-carboxylic acid (Aldrich, 2.0 g, 
12.69 mmol, 1 eq.), (2-phenoxy-ethylsulfanyl)-acetic acid hydrazide (Maybridge, 2.87 g, 
12.69 mmol, leq.), and EEDQ (3.45 g, 13.96 mmol, 1.1 eq.). The reaction was woiked 
up as described and the brown oil purified by silica gel chromatography using a step 
gradient of EtOAc in hexanes as the mobile phase. Removal of the solvent in vacuo left 
10 6-chloro-nicotinic acid N -[2-(2-phenoxy-ethylsulfanyl)-acetyl]-hydra^ (3.95 g, 85% 
yield) as a white solid. 



^NMR (DMSO-d6) 8 10.76 (s, 1H), 10.26 (s, 1H), 8.87 (m, 1H), 8.26 (m, 1H), 
7.69 (d, 1H, J-8 Hz), 7.29 (m, 2H), 6.95 (m, 3H), 4.2 (t, 2H, J=7 Hz), 3.35 (s, 2H), 3.04 
(t, 2H, J=7 Hz). JK (KBr, cm" 1 ) 3222.8, 1605.3, 1493, 1459.5, 1253.7, 1174.2, 1110.4, 
15 1035.5, 756.3, 599.8. MS^S 4 ) m/e 366 [M+H] + , 272 [M-OPh] + . MS(ES0 m/e 364 [M- 
EQ". Analytical LC/MS 100% (diode array detection). Mi> =136-138°C. 

b) 2-CMoro-5-[5-(2-phenoxy-ethylsutf 



preparation of Example lOld from 6-cMoro-nicotmic acid IsP-[2-(2-phenoxy- 
ethylsulfenyl)-acetyl]-hydrazide (3.48 g, 9.51 mmol, 1 eq.). The crude material was 
purified by silica gel chromatography using a step gradient of EtOAc in hexanes as the 
mobile phase. The solvent was removed in vacuo leaving 2-cMoro-5-[5-(2-phenoxy- 
2 5 ethylsulJtaylmethyl>[l,3,4]oxadiazol-2-yl]-pyridine (2.50 g, 76% yield) as an off-white 
solid. 




20 



The above compound was prepared in a similar manner to that exemplified for the 
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*H NMR (DMSO-d6) S 8.97 (m, 1H), 836 (m, 1H), 7.75 (d, 1H, J=8 Hz), 7.26 
(m, 2H), 6.92 (m, 3H), 425 (s, 2H), 4.19 (t, 2H, 1=6 Hz), 3.04 (t, 2H, J=6 Hz). IR (KBr, 
cm' 1 ) 2924, 1602.7, 1570.5, 1499, 1465.5, 1385, 1248.7, 1176.5, 1136.6, 11142, 1035.7, 
1004.6, 843.9, 750.5. MS(ES0 346 [M-H)\ Analytical LC/MS 100% (diode array 
5 detection). M.P.=113-115°C. 

c) N,N-Dimethyl-NH5-[5-(2-phenoxy^^ 
pyridin-2-yl} -ethane- 1 ^-diamine 

N 

10 2-CMoro-5-[5-(2-phenoxy-emylsul^^^ 

(0.72 g, 2.07 tnmol, 1 eq.) was suspended in N^-dimethylethylenediamine (5 mL) and 
the reaction heated to 100°C for three hours. The reaction was diluted with EtOAc and 
washed two times with water and then brine. The organic layer was collected, dried over 
MgS0 4 , filtered, and the solvent removed in vacuo leaving an orange oil that was purified 

15 by silica gel chromatography using 10% 2M NH 3 in MeOH in Et 2 0 as the mobile phase. 
Removal of the solvent in vacuo left and orange oil which was triturated with diethyl 
ether producing N^-<hmemyl-N'-{5-[5-(2-phenoxy-emylsultmylmethyl)- 
[13,4]oxadiazol-2-yl]-pyridm-2-yl}-ethane-12-diamm (0.28 g, 34% yield) as an off- 
white solid. 

20 J H NMR (DMSO-d6) 5 8.54 (m, 1H), 7.82 (m, 1H), 727 (m, 3H), 6.93 (m, 3H), 

6.64 (d, 1H, J=9 Hz), 4.17 (m, 4H), 3.41 (m, 2H), 3.01 (t, 2H, J=7 Hz), 2.42 (t, 2H, J=7 
Hz), 2.18 (s, 6H). IR (CHCI3, cm-') 3388.1, 3007.6, 2864.4, 2825.5, 2777.3, 1612.7, 
1498.6, 1406.2, 1343.1, 1299.4, 1224.9, 1173.2, 1144.7, 1034.3, 957.4, 823.5. MS(ES^ 
m/e 400 [M+H] + . MS(ES") m/e 398 [M-HT. Analytical LC/MS 100% purity (diode array 

25 detection). MJ>.=97-98°C. 

Example 259 

N,N-Dimemyl-N- {5-[5-(2-ph^ 
2-yl}-propane-13-diamine 
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The above compound was prepared in a similar manner to that exemplified for the 
preparation of Example 258 from 2-cUoro-5-[5-(2-phenoxy-ethylsulfanylmethyl)- 
[l,3,4]oxadiazol-2-yl]-pyridine (0.75 g, 2.16 mmol, 1 eq.) and 3- 
5 dimethylaminopropylamine (6 mL). Purification and trituration as described left N,N- 
dimethyl-N r - {5-[5-(2-phenoxy-ethyls\dfanylmethyl)-[ l,3,4]oxadiazol-2-yl]-pyridin-2-yl}- 
propane-l,3-diamine (0.31 g, 35% yield) as a white solid. 

l K NMR (DMSO-d6) 5 8.54 (m, 1H), 7.82 (m, 1H), 7.39 (m, 1H), 7.27 (m, 2H), 
6.93 (m, 3H), 6.58 (d, 1H, J=9 Hz), 4.17 (m, 4H), 3.33 (m, 2H), 3.01 (t, 2H, J=7 Hz), 2.27 
10 (t, 2H, J=7 Hz), 2.13 (s, 6H), 1.67 (m, 2H). 1R (CHC1 3 , cm' 1 ) 3007.1, 2949.9, 2864.7, 
2824.4, 1613.1, 1498.5, 1411.8, 1344.5, 1299, 1243.4, 1223.4, 1173.1, 1145.4, 1081.8, 
1034.6. MS (ES 4 ) m/e 414 [M+H] + . MS (ES^ m/e 412 [M-H]\ Anal. Calcd. for 
C21H27N5O2S C, 60.99; H, 6.58; N, 16.93. Found C, 60.94; H, 6.61; N, 16.60. Analytical 
LC/MS 100% purity (diode array detection). M.P.=94-96°C 



phenoxy-ethylsulfanylmethyl>[l,3,4]oxadiazole (0.350 g, 0.864 mM), piperidin-4-one, 
trifluoroacetic acid (0.921 g, 4.32 mM), Nal (0.065 g, 0.432 mM), and NaHC0 3 (0.399 g, 
0.475 mM) in 3 mL DMF. The mixture was heated to 95° overnight in a sealed tube and 
worked up to give 0.304 g brown oil which was purified by column chromatography to 
2 5 give 0.139 g of material which was combined with another lot and repurified on normal 
phase chromatography with 50:50 ethyl acetaterdichloromethane with 1% 2M ammonia in 
methanol to give 0.097 g (19%) of the title compound 



15 



Example 260 
Preparation of l-(3-{4-[5<2-Phenoxy-ethylsul^ 
phenoxy} -propyl)-piperidin-4-one 




20 



Prepared in a similar manner as 68b from 2-[4-(3-chloro-propoxy)-phenyl]-5-(2- 
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! H NMR (DMSO-d6) 8 73 (d, 2H, J=9Hz), 72 (t, 2H, J=8 Hz), 7.1 (d, 2H, J=9 
Hz), 6.9 (m, 3H), 4.2 (m, 6H), 3.0 (t, 2H, J=6 Hz), 2.7 (m, 4H), 2.6 (t, 2H, J=7 Hz), 2.3 
(m, 4H), 1.9 (m, 2H). IR (KBr, cm' 1 ) 2930, 1704, 1613, 1499, 1392, 1303, 1249, 1170, 
1083, 1031, 847, 758, 694. MS (ESI) m/e 468.3, 500.3. Anal. Calcd for C25H29N3O4S1: C, 
5 64.22; H, 6.25; N, 8.98. Found C, 64.10; H, 627; N, 8.92. MJP.=55-57°C. 

Example 261 

Preparation of diisopropyl-(3-{4-[5-(2-phenoxy-et^^^ 
yi]-phenoxy} -propyl)-amine 



Prepared in a similar manner as 68b from 2-[4-(3-chloro-propoxy)-phenyl]-5-(2- 
phenoxy-emyIsulfanylmethyl)-[l,3,4]oxadiazole (0.477 g, 1.2 mM), dusopropylamine 
(8.66g. 86mM), Nal (0.088g, 0.59 mM), andNaHCCb (0.297 g, 3.54 mM) in 3 mL DMF. 
The solution was heated to 95° overnight in a sealed tube and worked up to give 0.417 g 

1 5 brown oil, which was purified by column chromatography as in 68b and recrystallized 
from ethyl ether and ethyl acetate to. give 0.266 g (48%) of the title compound. 

'H NMR (DMSO-d6) 57.9 (d, 2H, J=9 Hz), 7.2 (t, 2H, J=8 Hz), 7.1 (d, 2H, J=9 
Hz), 6.9 (m, 3H), 42 (m, 4H), 4.1 (m, 2H), 3.0 (m, 4H), 2.6 (m, 2H), 1.8 (m, 2H), 0.9 (m, 
12H). IR (KBr, cm" 1 ) 2965, 1616, 1501, 1265, 1242, 1176, 751. MS (ESI) m/e 470. 

2 0 Anal. Calcd for C26H35N3O3S1 : C, 66.49; H, 7.51; N, 8.95. Found C, 66.08; H, 7.57; N, 
8.76. MJ>.=30-33°C. HPLC 100%. 

Example 262 

Preparation of diisopropyl-(4- (4-[5^2-phenoxy-emylsulfimylmethyl)-[l,3,4]oxadiazol-2- 
25 yl]-phenoxy}-butyl>amine 




10 
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Prepared in a similar maimer as 68b from 2-[4-(4-chloro-butoxy)-phenyi]-5-(2- 
phenoxy-ethylsulfanylmetb.yl>[l > 3,4]oxadiazole (0.458 g, 1.09 mM), diisopropylamine 
(8.00g. 79 mM), Nal (0.082g, 0.55 mM), andNaHC0 3 (0.275 g, 3.27 mM) in 5 mL DMF. 
The solution was heated to 95° overnight in a sealed tube. Chromatography gave 0.23 8 g 
5 (45%)ofdiisopropyl-(4-{4-[5-(2-phenox 
phenoxy} -butyl)-amine. 

! H NMR (DMSO-d6) 87.9 (d, 2H, J=9 Hz), 7.2 (t, 2H, J=8 Hz), 7.1 (d, 2H J=9 
Hz), 6.9 (m, 3H), 4.2 (m, 4H), 4.1 (m, 2H), 3.0 (m, 4H), 2.4 (m, 2H), 1.7 (m, 2H), 1.5 (m, 
2H), 0.9 (m, 12H). IR (KBr, cm" 1 ) 1615, 1504, 1255, 1174, 833. MS (ESI) m/e 484. 
10 Anal. Calcd for CaTH^C^St: C, 67.05; H, 7.71; N, 8.68. Found C, 66.20; H, 7.53; N, 
8.57. MP.=42-44°C. HPLC 100%. 

Example 263 

Pr^arationof2-[4-(3-azetidin-l-yl-propoxy)-phenyl]-5-(2-phenoxy- 
15 emylsulfany]methyl)-[l,3,4]oxadiazole 



Prepared in a similar manner as 68b from 2-[4-(3-chloro-propoxy)-phenyl]-5-(2- 
phenoxy-emylsulfanyImethyl)-[l^,4]oxadiazole (0.348 g, 0.86 mM), azetidine, 
monohydrochloride, (0.402 g, 4.3 mM), Nal (0.064 g, 0.43 mM), NaHCOa (0.433 g, 5.15 
2 0 mM) in 3 mL DMF. The solution was heated to 95° overnight in a sealed tube. 

Chromatography and recrystaltization from ethyl ether and ethyl acetate gave 30 mg (8%) 
of the title compound. 



'HNMR (CDCl 3 -d6) 87.9 (d, 2H, J=9 Hz), 7.2 (m, 2H), 7.0 (m, 3), 6.9 (d, 2H, J=8 
Hz), 4.2 (t, 2H, J=6 Hz), 4.0 (m, 4H), 3.2 (t, 4H, J=7 Hz), 3.0 (t, 2H, J=6 Hz), 2.6 (t, 2H, 
25 J=7 Hz), 2.1 (m, 2H), 1.9 (m, 2H). IR (KBr, cm" 1 ) 2926, 1622, 1603, 1499, 1250, 753. 
MS (ESI) m/e 426. M.P.=60°C. HPLC 100%. 



Preparation of 4-{4-[5-(2-phenoxy-emylsulJ^ 
butyronitrile 




Example 264 
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A solution of 4-[5-(2-phenoxy-emylsulfany]memy^ 
(0.435 g, 1.32 mM), K2CO3 (0.492 g, 3.56 mM) and 4-chlorobutyronitrile (0.293 g, 1.98 
mM) was heated to 70° in 10 mL DMF for 4 hrs. The resultant mixture was extracted 2 
times with ethyl acetate and washed with water, brine, dried over sodium sulfate and 
concentrated to give 0.452 g crude product. The mixture was purified directly by column 
chromatography on silica gel (elution with 1/1 ethyl acetate, toluene followed by 
chlorofonn/2m ammonia in methanol to give 0.378 g (72%) of the title compound. 

'HNMR (DMSO-d6) 87.9 (d, 2H, J=9 Hz), 7.2 (t, 2H, J=8 Hz), 7.1 (d, 2H, J=9 
Hz), 6.9 (m, 3H), 4.2 (m, 6H), 3.0 (t, 2H, J=6 Hz), 2.6 (t, 2H, J=7 Hz), 2.0 (m, 2H). IR 
(KBr, cm" 1 ) 2930, 1610, 1499, 1464, 1425, 1303, 1253, 1179, 1051, 842, 755. MS (ESI) 
m/e 396. Anal. Calcd for C21H21N3O3S1: C, 63.78; H, 5.35; N, 10.62. Found C, 60.25; H, 
5.13; N, 9.89. MJ».=67-68°C. HPLC 93%. 

Example 265 

Preparation of l-(2-{4-[2<2-phenoxy-emylsuJfanylme^ 
azepane 




Prepared in a similar manner as 66c from 4-[2-(2-phenoxy-ethylsulfanylmethyl)- 
oxazol-5-yl]-phenol (0.461 g, 1.41 mM) and l-(2-chloro-ethyl>azepane, 
monohydrochloride (0.419 g, 2.11 mM) to give 0.196 g (31%) of the title compound. 

'HNMR (DMSO-d6) 57.6 (d, 2H, J=9 Hz), 7.4 (s, 1H), 72 (t, 2H, J=8 Hz), 7.0 (d, 
2H, J=9 Hz), 6.9 (m, 3H), 4.1 (t, 2H, J=7 Hz), 4.0 (m, 4H), 3.0 (t, 2H, 1=6 Hz), 2.8 (m, 
2H), 2.7 (m, 4H), 1.5 (m, 8H). IR (KBr, cm' 1 ) 2924, 2822, 1604, 1550, 1502, 1465, 1299, 
1251, 1 173, 1 106, 1029, 818, 750. MS (ESI) m/e 453. Anal. Calcd for C z ^. y ^ 2 O i S i : C, 
68.99; H, 7.13; N, 6.19. Found C, 68.84; H, 7.03; N, 6.21. M.P.=35-38°C. HPLC 100%. 
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Example 266 
Preparation of l-(3-{4-[2-(2-phenoxy-ethylsid^ 
propyl)-azepane 



54a) 5-[4-(3-CUoro-propoxy)-ph^ 



Prepared in a similar manner as 68a from 4-[2-(2-phenoxy-ethylsulfanylme1iiyl)- 
oxazol-5-yl]-phenol (1.186 g, 3.62 mM) and l-bromo-3-chloro-propane (0.855 g, 5.43 
mM) to give 0.904 g (62%) of 5-[4-(3-chloro-propoxy)-phenyl]-2-(2-phenoxy- 
ethylsulfanylmethyl)-oxazole. 

*H NMR (DMSO-d6) 57.6 (d, 2H, J=9 Hz), 7.4 (s, 1H), 7.2 (t, 2H, J=8 Hz), 7.0 (d, 
2H, J-9 Hz), 6.9 (m, 3H), 4.1 (m, 4H), 4.0 (s, 2H), 3.8 (t, 2H, J=6 Hz), 3.0 (t, 2H, J=6 
Hz), 2.2 (m, 2H). IR(KBr, cm" 1 ) 2972, 2922, 1603, 1506, 1466, 1295, 1243, 1175, 1105, 
1031, 943, 834, 805, 761. MS (ESI) m/e 404. Anal. Calcd for CaiH^CliNiOsSt: C, 
62.44; H, 5.49; N, 3.47. Found C, 60.66; H, 5.24; N, 3.39. M.P.=71-73°C. HPLC 100%. 

54b) H3-{4-[2-(2-phenoxy-e1±i^^ 



Prepared in a similar manner as 68b from 5-[4-(3-chloro-propoxy)-phenyl]-2-(2- 
phenoxy-ethylsulfanylmethyl)-oxazole (0.400 g, 0.99 raM), azepane (2.45 g, 24.7 mM), 
Nal (0.074 g, 0.495 mM), and NaHCOa (0.22 g, 2.77 mM) in 3 mL DMF. The solution 





azepane 
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was heated to 90° overnight in a sealed tube. Chromatography and recrystallization from 
hexane and ethyl ether gave 0.178 g (38%) of the title compound. 

l H NMR (DMSOd6) 87.6 (d, 2H, J=9 Hz), 7.4 (s, 1H), 7.2 (t, 2H, J=8 Hz), 7.0 (d, 
2H, J=9 Hz), 6.9 (m, 3H), 4.1 (t, 2H, J=7 Hz), 4.0 (m, 4H), 3.0 (t, 2H, J=6 Hz), 2.6 (m, 
5 6H), 1.8 (m, 2H), 1.5 (m, 8H). IR (KBr, cm 1 ) 2923, 2850, 1602, 1551, 1507, 1465, 1255, 
1176, 1110, 1033, 941, 832, 751, 691. MS (ESI) m/e 467. Anal. Calcd for C27H34N2O3S1: 
C, 69.49; H, 7.34; N, 6.00. Found C, 69.78; H, 7.43; N, 4.09. M.P.=32-35°C. HPLC 
100%. 

10 Example 267 

Preparation of l-(3-{4-[2<2-phenoxy-etoylsulfan^ 
propyl)-azocane oxalic acid salt 




Prepared in a similar manner as 68b from 5-[4-(3-chloro-propoxy>phenyl]-2-(2- 
15 phenoxy-ethylsulfanylmethyl)-oxazole (0.488 g, 1.21 mM), azocane (3.42 g, 30 mM), Nal 
(0.091 g, 0.495 mM), and NaHCOa (0.28 g, 3.39 mM) in 3 mL DMF. The solution was 
heated to 90° overnight in a sealed tube. Chromatography was followed by formation of 
the oxalic acid salt. The product mixture was dissolved in acetone (3 mL) and to that was 
added dropwise a solution of oxalic acid (0.063 g, 0.7 mM) in acetone (2 mL). The 
2 0 mixture was concentrated to low volume and to this was added ethyl ether (5 mL). Upon 
cooling, a solid precipitated and was collected by filtration and dried under vacuum (40°) 
to give 0.194 g (28%) of the title compound. 

*H NMR (DMSO-d6) 57.6 (d, 2H, J=9 Hz), 7.4 (s, 1H), 7.2 (m, 2H), 7.0 (d, 2H, 
J=9 Hz), 6.9 (m, 3H), 4.2 (t, 2H, J=7 Hz), 4.1 (t, 2H, J=6 Hz), 4.0 (s, 2H) 3.0 (t, 2H, J=6 
25 Hz), 2.1 (m, 2H), 1.5-1.9 (m, 10H). IR (KBr, cm 1 ) 2934, 1717, 1601, 1506, 1245, 1203, 
1035, 836, 759, 705. MS (ESI) m/e 481. Anal. Calcd for C30H38N2O7S1: C, 63.14; H, 
6.71; N, 4.91. Found C, 60.25; H, 6.40; N, 4.64. M.P.=89-94°C. HPLC 80%. 
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Example 268 
Preparation of 2-(2-phenoxy^thylsulf^ 
phenylj-oxazole 




5 

a) (2-Thiocyanato-ethoxy)-benzene 

A solution of (2-bromo-ethoxy)-benzene (18.0 g, 89.5 mM) and KSCN (26.1 g, 
268 mM) were added together in a nitrogen flushed round bottom flask. The mixture was 

1 0 heated for 3 hours at 1 00 °C, followed by dilution with H 2 0 (300 mL), and extraction 
twice with EtOAc. The combined organic extracts were washed with H2O (10 X 100 
mL), brine (2 X 1 00 mL)), dried over sodium sulfate and concentrated to dryness to give 
12.8 g (yellow oil) (80%) of the title compound. 

*H NMR (DMSO-d6) £7.3 (t, 2H, J=8 Hz), 6.9 (m, 3H), 4.3 (t, 2H, J=5 Hz), 3.5 (t, 

15 2H, J=5 Hz). JR (CHCI3, cm" 1 ) 3669, 3520, 3016, 2923, 2870, 2158, 1670, 1601, 1497, 
1465, 1385, 1303, 1236, 1083, 1038. MS (ESI) m/e 179. Anal calcd. C9H9NOS: C, 
60.31; H, 5.06; N, 7.81. Found C, 60.11; H, 5.06; N, 7.53. HPLC 100%. 

b) Dimer of 2-phenoxy-ethanethiol 



20 




To a solution of (2-thiocyanato-ethoxy)-benzene (12.8 g, 71.4 mM) in MeOH (200 
mL) was added a dropwise solution of NaOMe (70 mL, 321 mM, 25% NaOMe in MeOH) 
over25min. The reaction mixture was stirred for 2.5 hours. The mixture was men 
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filtered and the collected solid was dried under vacuum overnight to give a white solid, 
7.9 g (72%) 

*H NMR (DMSO-d6) 5 7.3 (t, 2H, J=8 Hz), 6.9 (m, 3H), 4.2 (t, 2H, J=6 Hz), 3.1 
(m, 2H). 1R (CHCb, cm" 1 ) 1600, 1587, 1497, 1243, 1225, 1173, 1032, 1016. MS (ESI) 
5 m/e 306. Anal. Calcd for C16H18O2S2: C, 62.71; H, 5.92; N, 0.00. Found C, 61.28; H, 
5.76; N, 0.72. M.P.=72-75°C. HPLC 100%. 



c) 2-Phenoxy-ethanethiol 




10 A solution of the dimer of 2-phenoxy-ethanethiol (6.3 g, 20.4 mM) and Zn dust 

(12 g, 184 mM) was refluxed in acetic acid (120 mL) for 2 hours. The mixture was 
diluted with H 2 0 (300 mL), extracted with dichloromethane, dried over sodium sulfate, 
filtered and concentrated to dryness to give 5.2 g (83%) of 2-phenoxy-ethanethiol. 

*H NMR (DMSO-d6) £7.3 (t, 2H, J=8 Hz), 6.9 (m, 3H), 4.0 (t, 2H, J=6 Hz), 2.8 

15 (m,2H). 

d) N-[2-(4-Bromo-phenyl)-2^xo^thyl]-2^hloro-acetainide 




A CH2CI2 suspension (100 mL) of 4-bromophenacylamine hydrochloride (lOg, 
20 39.92 mmol, 1 eq.) and chloroacetyi chloride (6.76 g, 59.88 mmol, 1.5 eq.) was treated 
with 100 mL of triethylamine (12.12 g, 119.76 mmol, 3 eq.) in CH 2 C1 2 dropwise over 1.5 
hours. After addition had ceased, the reaction was allowed to stir overnight at room 
temperature. 

The reaction was washed with 0.1 M aqueous HC1 and then brine. The organic 
2 5 layer was collected, dried over MgS0 4 , filtered, and the solvent removed in vacuo leaving 
a dark brown oil which was purified via normal phase chromatography using a step 
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gradient of EtOAc in hexanes as the mobile phase giving 8.38 g (72% yield) of a yellow 
solid. 

l H NMR (DMSO-d6) 5 8.56 (t, 1H, J=5 Hz), 7.93 (d, 2H, J=8 Hz), 7.76 (d, 2H, 
J=8 Hz), 4.66 (m, 23), 4.20 (s, 2H). IR (CHC1 3 , cm" 1 ) 3397, 3009, 1672, 1590, 1526, 
5 1074, 987. MS (ES*) m/z 290, 292 [M+H] + . MS (ES0 m/z 288, 290 PM-Hp. Anal. 
Calcd for CtoHsBtCINOz: C, 41.34; H, 3.12; N, 4.82. Found C, 41.23; H, 2.95; N, 4.75. 
MJ>.=145-146°C. 

e) 5-(4-Bromo-phenyl)-2-chloromethyl-oxazole 

10 

A POCI3 suspension (70 mL) of N-[2-(4-bromo-phenyl)-2-oxo-ethyl]-2-chloro- 
acetamide (7.38 g, 25.4 mmol, 1 eq) was refluxed for 2 hours. The cooled solution was 
poured into ice and stirred for several hours. The aqueous layer was extracted with 
EtOAc. The organic layer was collected, dried over MgS0 4 , filtered, and the solvent 

15 removed in vacuo leaving a dark brown oil which was purified by normal phase 
chromatography using a gradient of EtOAc in hexanes as the mobile phase leaving 5-(4- 
bromo-phenyl)-2-chloromethyl-oxazole (5.85 g, 85% yield) as a light brown solid. 

l H (DMSO-d6) 8 7.8 (s, 1H), 7.7 (m, 4H), 4.9 (s, 2H). IR (CHCI3, cm 1 ) 3005, 
1481, 1405, 1216, 1119, 1074, 1011, 823. MS (ES 4 ) m/z 272, 274 [M+Hf. Anal, calcd. 

20 forCi 0 H 7 BrClNOC, 44.07; H, 2.59; N, 5.14. Found C, 44.06; H, 2.41 ;N, 5.04. 

f) 5-(4-Bromo-phenyl>2-(2-phenoxy-e1hylsulfanylmethyO-oxazole 

A solution of 2-phenoxy-ethanethiol (3.3 g, 21.39 mmol, 1 eq.) and 5-(4-bromo- 
25 phenyl)-2-chloromethyl-oxazole (5.83 g, 21.39 mmol, 1 eq.) in anhydrous DMF was 
treated with solid potassium carbonate (8.87 g, 64.17 mmol, 3 eq.) and allowed to stir 
overnight. Diluted the reaction with water and extracted 2x250 mL with EtOAc. The 
organic layers were combined, washed with 50% brine, collected, dried over MgS0 4 , 
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filtered, and the solvent removed in vacuo leaving a tan solid which was purified by 
normal phase chromatography using a step gradient of EtOAc in hexanes as the mobile 
phase leaving 8.16 g (98% yield) of a tan solid 



*H NMR (DMSO-d6) 8 7.65 (m, 5H), 121 (m, 2H), 6.93 (m, 3H), 4.16 (t, 2H, J=7 
5 Hz), 4.06 (s, 2H), 3.00 (t, 2H, J=7 Hz). IR (CHC1 3 , cm 1 ) 3009, 2930, 2871, 1601, 1497, 
1481, 1243, 1073, 822. MS (ES*) m/z 390, 392 [M+H] + . Anal. Calcd. for 
C,8H 16 BrN02S C, 55.39; H, 4.13; N, 3.59. Found C, 55.31; H, 4.03; N, 3.60. MJP =82- 
84°C 

10 g) 3-{4-[2-(2-Phenoxy-ethylsulfmylm acid ethyl 

ester 



To a closed reaction vessel was added 5-(4-bromo-phenyl)-2-(2-phenoxy- 
ethylsulfanylmethyl>oxazole (1.372 g, 3.52 mM), triethylamine (0.427 g, 4.22 mM), 

15 Hartwig's ligand 1 (0.126 g, 0.178 mM), bis(dibenzylideneacetone)palladium (0.051 g, 
0.088 mM), and ethyl acrylate (0.49 g, 4.93 mM) in DMF (5 mL). The mixture was 
heated overnight at 80°C, filtered through celite, and concentrated to low volume. The 
crude reaction mixture was diluted with ethyl acetate and water and separated. The 
aqueous mixture was extracted with ethyl acetate and the organic extracts combined, 

2 0 which were then washed with water, brine, dried over sodium sulfate, and concentrated to 
dryness. The residue was purified directly by column chromatography on silica gel 
(elution with 20% ethyl acetate/hexane followed by 30% ethyl acetate/hexane to give 



1.097 g (76%) 55g. 

J H NMR (DMSO-d6) 57.8 (d, 2H, J=8 Hz), 7.7-7.6 (m, 4H), 73 (t, 2H, J=8 Hz), 
2 5 6.9 (m, 3H), 6.7 (d, 1H, J=16 Hz), 4.2 (m, 4H), 4.1 (s, 2H), 3.0 (t, 2H, J=7 Hz), 1.3 (t, 3H, 
J=7 Hz). MS (ESI) m/e 409.8. Anal. Calcd for C23H23N1O4S1: C, 67.46; H, 5.66; N, 3.42. 
Found C, 66.03; H, 5.54; N, 3.28. M.P.=65-67°C. HPLC 100%. 




o 



h) 3-{4-[2-(2-Phenoxy^thyIsulfanyl^ acid 
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n N — T\ 




o 



O 



A solution of 3-{4-[2<2-phenoxy-ethylsutf^^ 
acrylic acid ethyl ester (2.323 g (5.67 mM), in INNaOH (12 mL, 11.9 mM), EtOH (19 
mL), and THF (20 mL) was stirred overnight at room temperature. The reaction mixture 
5 was concentrated to low volume and diluted with ethyl acetate/H 2 0. The aqueous 

material was acidified with IN HC1 and extracted with ethyl acetate (4 X 100 mL). The 
combined organic extracts were washed with brine, dried over sodium sulfate and 
concentrated to dryness to give 1.082 g (50%) of 3-{4-[2-(2-phenoxy- 
e^ylsulfanylmethyl)-oxazol-5-yl]-phenyl}-acry!ic acid 
10 l H NMR pMSOd6) 67.3 (t, 2H, J=8 Hz), 6.9 (m, 3H), 4.2 (t, 2H, J=6 Hz), 3.1 

(m, 2H). IR (KBr, cm" 1 ) 3437, 2928, 1681, 1604, 1499, 1422, 1258, 1220, 1171, 829, 747. 
MS (ESI) m/e 382. Anal. Calcd for C21H19NO4S1: C, 66.12; H, 5.02; N, 3.67. Found C, 
65.99; H, 5.21; N, 3.35. M.P.=150-153°C. HPLC 100%. 
i) 

15 ii) 3- {4-[2^2-Phenoxy-ethylsul£my W -ol 



A solution of 3-{4-[2<2-phenoxy-ethylsu^ 
acrylic acid (1.9 g, 4.98 mM), diethyl chlorophosphate, (1.031 g, 5.98 mM), and 
triethylamine (1.0 g, 9.96 mM) was stirred at room temperature in THF (155 mL) for 22 

2 0 hours. The mixture was filtered, washed with THF, and the filtrate concentrated to 
dryness. The filtrate was redissolved in 120 mL THF and to this mixture was added 
dropwise over 3 min. a solution ofNaBH* (0.378 g, 9.96 mM) dissolved in H 2 0 (5 mL) 
and THF (20 mL). After stirring at room temperature for 2.5 hours, IN HC1 (10 mL) was 
added dropwise and the mixture was stirred overnight at room temperature. The mixture 

2 5 was concentrated to low volume, diluted with ethyl acetate, washed with water, IN HC1, 
water, sodium bicarbonate, water, brine, dried over sodium sulfate, and concentrated to 
dryness. The residue was purified directly by column chromatography (elution with ethyl 
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acetate/toluene followed by 95% chloiofonn/5% 2M ammonia in methanol) to give 0.331 

g (18%) of 3-{4-[2-(2-phenoxy-ethylsu^ 

oL 

l H NMR (DMSO-d6) §7.6 (d, 3H, J=8 Hz), 7.5 (d, 2H, J=8 Hz), 7.2 (t, 2H, J=8 
5 Hz), 6.9 (m, 3H), 6.5 (d, 1H, J=16 Hz), 6.4 (tt, 1H, J=5 Hz), 4.2 (m, 4H), 4.0 (s, 2H), 3.0 
(t, 2H, J=7 Hz). IR (KBr, cm* 1 ) 3431, 2916, 1653, 1601, 1496, 1247, 968, 750. MS (ESI) 
m/e 368. Anal. Calcd for C21H21NO3S1: C, 68.64; H, 5.76; N, 3.81. Found C, 64.83; H, 
5.36; N, 3.57. MJ».= i 73-74 0 C. 

10 j) 5-[4^3-Bromo-propenyl>phenyl]-2-(2-phenoxy^ 



To a solution of triphenylphosphine (0.247 g, 0.943 mM) dissolved in 
dichloromethane (3 mL) was added bromine (0.151 g, 0.0943 mM) dropwise and the 
mixture was stirred for 10 min at room temperature. The mixture was cooled to +5°C and 

15 a solution of 3-{4-[2-(2-phenoxy-e%Isulfanylmemy^ 

ol (0.333 g, 0.898 mM) and imidazole (0.122 g, 1.8 mM) in dichloromethane (5 mL) was 
added dropwise. The mixture was stirred at room temperature for 3 hours and washed 
with water, sodium bicarbonate, water, brine, dried over sodium sulfate and concentrated 
to dryness. The residue was purified directly by column chromatography on silica gel 

2 0 (elution with 1/3 ethyl acetate/hexane followed by ethyl acetate/tolune to give 0. 165 g 
(43%) of 5-[4-(3-bromo-propenyl)-ph^ 



'H NMR (DMSO-d6) 87.6 (d, 3H, J=7 Hz), 7.5 (d, 2H, J=8 Hz), 7.3 (t, 2H, J=8 
Hz), 6.9 (m, 3H), 6.8 (d, 1H, J=16 Hz), 6.6 (m, 1H), 4.4 (d, 2H, J=8 Hz), 4.2 (t, 2H, J= 6 
Hz), 4.0 (s, 2H), 3.0 (t, 2H, J=^7 Hz). IR (KBr, cm' 1 ) 3447, 2923, 2862, 1601, 1546, 1491, 
25 1468, 1241, 1204, 1106, 1033, 965, 944, 821, 764, 694, 519. MS (ESI) m/e 432. Anal. 
Calcd for C 21 H 2 oBrN02Si: C, 58.61; H, 4.68; N, 3.25. Found C, 5930; H, 5.03; N, 3.05. 
M.P.=88-91°C. 




Br 
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k) 2-(2-phenoxy^thylsuIfanylm^ 
oxazole 




o 

Prepared in a similar manner as 68b from 5-[4-(3-bromo~propenyl)-phenyl]-2~(2- 
5 phenoxy-ethylsulfanylmethyl)-oxazole (0. 1 50 g, 0.348 mM), pyrrolidine (1 .73 g, 24.4 
mM), Nal (0.026 g, 0.174 mM), andNaHC0 3 (0.088 g, 1.04 mM) in 3 mLDMF. 
Chromatography and recrystallization from ethyl ether and hexane gave 0.044 g (30%) of 
the title compound. 

! H NMR (DMSO-d6) 87.6 (d, 3H, J=7 Hz), 7.5 (d, 2H, J=8 Hz), 7.2 (t, 2H, J=8 
10 Hz), 6.9 (m, 3H), 6.6 (d, 1H, J=16 Hz), 6.4 (m, 1H), 4.2 (t, 2H, J=7 Hz), 4.1 (s, 2H), 3.2 
(d, 2H, J=*7 Hz), 3.0 (t, 2H, J=7 Hz), 1.7 (m, 4H). IR (KBr, cm" 1 ) 2957, 2912, 2778, 1604, 
1501, 1463, 1255, 1 107, 1056, 973, 944, 822, 754, 693. MS (ESI) m/e 421. Anal. Calcd 
for C25H28N2O2S1: C, 71.40; H, 6.71; N, 6.66. Found C, 70.88; H, 6.68; N, 6.57. 
M.P.=73-75 0 C 
15 Example 269 

Preparation of Dimethyl-(3-{4-[5-(4-phenoxy^ 
propylamine, oxalic acid salt 




a) 4-Hydroxy-benzoic acidN'-p^phenoxy-phenyO-acetyy-hydrazide 
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The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 51a, from 4-phenoxyphenylacetic acid (1.16 g, 5.0 mM) to afford 
1.59 g (87%) of 4-Hydroxy-benzoic acid>T-[2^4-phenoxy-phenyl)-acetyl]-hydrazide as a 
5 white solid (MP 181-183 °C, MW 362.39). 

l R NMR (DMSO-dfi) 5 10.04 (m, 3H), 7.72 (d, 2H, J=8 Hz), 735 (d, 2H, J=8 Hz), 7.33 
(d, 2H, J=9 Hz), 7.1 1 (t, 1H, J=8 Hz), 6.96 (m, 4H), 6.79 (d, 2H, J=9 Hz), and 3.50 (s, 
2H). IR (KBr, cm" 1 ) 3292, 1607, 1576, 1510, 1490, 1311, 1279, 1245, 1172, 848, 755, 
693, and 507. MS (ESI) m/e 363, 361. Anal. Calcd for C21H18N2O4: C, 69.60; H, 5.01; N, 
1 0 7.73. Found C, 69.08; H, 4.99; N, 7.73. 

b)4-[5-(4-phenpxy-benzyl>[l,3,4]oxadiazol-2-yl]-phenol 




The above compound was prepared in a manner similar to that exemplified for the 
1 5 preparation of Example 49e, from 4-Hydroxy-henzoic acid N'-[2-(4-phenoxy-phenyl)- 
acetyl]-hydrazide (1.53 g, 4.22mM), triphenylphosphine (2.24 g, 8.44 mM), and 
triefoylamine (2.12 mL, 15.19 mM) to afford 0.835 g (57%) of 4-[5-(4-phenoxy-benzyl)- 
[l,3,4]oxadiazol-2-yl]-phenol as a white solid (MP 202-203 °C, MW 344.37). 
'H NMR (DMSO-ds) 5 10.24 (s, 1H), 7.77 (d, 2H, J=9 Hz), 737 (m, 4H), 7.12 (t, 1H, J=7 
2 0 Hz), 6.98 (m, 4H), 6.91 (d, 2H, J=9 Hz), and 4.29 (s, 2H). BR. (KBr, cm" 1 ) 3124, 2803, 
1889, 1610, 1500, 1426, 1366, 1284, 1250, 1172, 1083, 1021, 857, 816, 780, 735, and 
691. MS (ESI) m/e 345, 343. Anal Calcd for C21H16N2Q,: C, 73.24; H, 4.68; N, 8.13. 
Found C, 73.08; H, 4.86; N, 8.06. 

25 c)Dhne%l-(3-{4-t5<4-phenoxy-benzyM^ 
amine, oxalic acid salt 
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A solution of 4-[5-(4-phenoxy-be^ (0.344 g, 1.0 

mM), 3^Uoro-N,N-dimethylpropylamine hydrochloride (0.174 g, 1.1 mM), and Triton B 
(40 weight % in CH 3 OH, 1.05 mL, 2.3 mM) in 5 mL DMF was stirred at 50-90 °C for 5.5 
5 h. Cesium carbonate (0.066 g, 0.2 mM, 0.4 eq) was then added, and the reaction mixture 
heated at 90 °C for an additional 4.5 h. The reaction mixture was allowed to cool to room 
temperature and diluted with ethyl acetate/H 2 0. The solvent layers were separated, the 
aqueous layer back extracted with ethyl acetate, the combined organic extracts washed 
with water, saturated NaHCCfe solution, IN NaOH, and brine, dried over anhydrous 

1 0 sodium sulfate, filtered, and concentrated in vacuo to afford 0.297 g (69%) of a gold gum. 
Purification by Chromatotron radial chromatography on silica gel (isocratic elution with 
95:5 CH 2 CV2.0 M ammonia in methanol) afforded 0.147 g (34%) of Dimethyl-(3-{4-[5- 
(4-phenoxy-ben2yl)-[l,3^ as a colorless gum. 

The gum (0.143 g, 0.33 mM) was dissolved in 2 mL acetone, and oxalic acid (0.033 g, 

1 5 0.36 mM), dissolved in 1 mL acetone, was added with rapid stirring at room temperature 
followed by the addition of diethyl ether/hexane (1:2, 3 mL). Filtered the resultant thick 
precipitate, washed the collected solid with diethyl ether and hexane, and dried in vacuo 
at 40 °C to afford 0.167 g (97%) of Dimethyl-(3-{4-[5<4-phenoxy-ben2yl)- 
[l,3,4]oxadiazol-2-yl]-phenoxy} -propylamine, oxalic acid salt as a white solid (MP 156- 

20 158 °C, MW oxalate salt 519.56, MW free amine 429.21). 

*H NMR (DMSO-d 6 ) 5 7.89 (d, 2H, J=9 Hz), 7.38 (d, 2H, J=8 Hz), 7.36 (d, 2H, 3=9 Hz), 
7.12 (t, 1H, J=8 Hz), 7.11 (d, 2H, J=9 Hz), 6.99 (d, 2H, J=8 Hz), 6.98 (d, 2H, J-9 Hz), 
4.31 (s, 2H), 4.12 (t, 2H, J=6 Hz), 3.15 (t, 2H, J=7 Hz), 2.74 (s, 6H), and 2.09 (m, 2H). IR 
(KBr, cm 4 ) 3435, 3034, 2931, 2659, 2562, 1722, 1612, 1589, 1496, 1475, 1428, 1309, 

25 1256, 1169, 1053, 961, 872, 841, 739, 692, and 482. MS (ESI) m/e 430. Anal. Calcd for 
C 2 <£i27N303-C2H 2 04: C, 64.73; H, 5.63; N, 8.09. Found C, 64.11; H, 5.68; N, 7.80. 
Analytical HPLC: 100% purity. 
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Exaniple 270 
Preparation of l-{3~[4-(5-Benzofiiim-2-yl-me%l^ 
propyl} -piperidine 




a) 4-(3-Piperidin-l-yl^ropoxy>benzoic acid>P-(2-benzofuran-2-yl-acefyl>hydrazide 




The above compound was prepared in a manner similar to that exemplified for the 
preparation of Example 51a, from 2-benzofurylacetic acid (0.529 g, 3.0 mM) and 4-(3- 
piperidin-l-yl-propoxy)-ben2oic acidhydrazide (0.749 g, 3.0 mM) followed by 
purification by column and Chromatotron radial chromatography on silica gel (isocratic 
elution with 95:5 CH2CI2/2.O M ammonia in methanol) to afford 0.437 g (33%) of 4-(3- 
Piperidin-l-yl-propoxy>benzoic acid^-(2-benzofuran-2-yl-acetyl)-hydrazide as an off- 
white solid (MW 435.53). 

! H NMR (DMSO-dfi) 8 10.28 (s, 1H), 10.21 (s, HQ, 7.83 (d, 2H, J=9 Hz), 7.57 (d, 1H, 
J=8 Hz), 7.50 (d, 1H, J=8 Hz), 7.22 (m, 2H), 6.99 (d, 2H, J=9 Hz), 6.78 (s, 1H), 4.04 (t, 
2H, J=6 Hz), 3.80 (s, 2H), 2.36 (t, 2H, J=7 Hz), 2.31 (m, 4H), 1.86 (m, 2H), 1.47 (m, 4H), 
and 1.36 (m, 2H). IR (KBr, cm' 1 ) 3234, 2933, 1646, 1606, 1500, 1453, 1304, 1252, 1175, 
and 750. MS (ESI) m/e 436, 434. Anal. Calcd for CzsHmNjC^: C, 68.95; H, 6.71; N, 9.65. 
Found C, 67.82; H, 6.71; N, 9.59. 

b) l-{3-[4-(5-Benzofiffan-2-yl-mem^ 
piperidine 
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o 



The above compound was prepared in a maimer similar to that exemplified for the 
preparation of Example 49e, from 4-(3-Piperidin-l-yl-propoxy>benzoic acid N -(2- 
benzofuran-2-yl-acetyl)-hydrazide (0.422 g, 0.97 mM), triphenylphosphine (0.514 g, 1.94 
mM), and triethylamine (0.487 mL, 3.49 mM) followed by column chromatography 
purification on silica gel (isocratic elution with ethyl acetate followed by 95:5 CH 2 Cl 2 /2.0 
M ammonia in methanol) to afford 0.129g (3 1%) of l-{3-[4-(5«Benzofuran-2-yI-methyl- 
[l^^joxadazol^-yl^phenoxyj-propyll-piperidine as a tan solid (MP 76-79 °C, MW 



*HNMR (CDC1 3 ) 8 7.96 (d, 2H, J=9 Hz), 7.53 (d, 1H, J-8 Hz), 7.45 (d, 1H, J=8 Hz), 
7.24 (m, 2H), 6.95 (d, 2H, J=9 Hz), 6.69 (s, 1H), 4.47 (s, 2H), 4.15 (t, 2H, J=6 Hz), 3.09 
(m, 2H), 2.47 (m, 2H), and 1.58 (m, 10H). IR (KBr, cm" 1 ) 3439, 2935, 2852, 2806, 2767, 
2633, 2545, 1614, 1589, 1500, 1455, 1415, 1305, 1257, 1176, 1123, 1009, 955, 833, 739, 
523, and 435. MS (ESI) m/e 418, 416. Anal. Calcd for C25H27N3O3: C, 71.92; H, 6.52; N, 
10.06. Found C, 67.92; H, 6.28; N, 9.26. Analytical HPLC: 100% purity. 

Example 271 
Preparation of 5-(2-Phenoxy-e1hylsirtf^ 
phenyl]-oxazole 



A solution of 4-benzyloxy-benzoic acid (9.08 g, 39.8 mM) and (2^-dimethyl- 
[l,3]dioxolan^yl)-methylarnine (4.97 g, 37.9 mM) in 75 mL methylene chloride was 



417.51). 




a) 4-Benzyloxy-N-(2,3H3ihydroxy-propyl)-benzamide 
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treated with dicyclohexylcaftodiimide (8.21 g, 39.8 miM) and stirred for 36 h at room 
temperature. After evaporation of the solvent in vacuo the remaining solid was dissolved 
in 250 mL acidic acidrwater (4:1) and wanned to 50 °C for 6 h. The solvents were 
evaporated and the rem aining oil purified by chromatography on silica gel (elution with 
5 gradient ethyl acetate/ethanol) to afford a white solid as a mixture of 4-benzyloxy-N-(2,3- 
dihydioxy-propyi)-benzamide and dicyclohexyl urea. The latter crystallized out of 40 mL 
ethanol at 5 °C. After evaporation of the solvent 4.0 g (33%)4-benzyloxy-N-(2,3- 
dihydroxy-propyl)-benzamide was obtained as an oil. 

l H NMR (DMSO-d*, 300 MHz) 5 8.23 (t, J-5 Hz, 1H), 7.83 (t, J=8 Hz, 2H), 7.49 - 7.30 
10 (m, 5H), 7.07 (t, J=8 Hz, 2H), 5.18 (s, 2H), 4.80 (br s, 1H), 4.65 (br s, 1H), 3.68 - 3.53 
(m, 1H), 3.42 - 3.12 (m, 4H). MS (ESI): m/e = 302 (MH) + . 

b) 4-Methoxy-benzoic acid 3^4-benzyioxy-benzoylamino)-2-hydioxy--propyl 

ester 



15 



OH V^o^jQj 



A solution of 4-benzyloxy-N<2,3-dihydroxy-propyl)-benzamide (4.0 g, 13.27 mM) and 
triethylamine (4.02 g, 39.82 mM) in 150 mL methylene chloride was cooled to 5 °C and 
treated with a solution of 4-methoxy-benzoic acid chloride (2.26 g, 13.27 mM) in 50 mL 
methylene chloride. Within 14 h the reaction mixture was allowed to warm to room 

2 0 temperature and was than quenched with 1 50 mL water. The organic layer was washed 
with 10 mL 2M hydrochloric acid, dried over sodium sulfate and evaporated. The 
remaining oil was purified by chromatography on silica gel (elution with gradient 
methylene chloride / ethanol) to afford 2.2 g (38%) 4-methoxy-benzoic acid 3-(4- 
benzyloxy-benzoylamino)-2-hydroxy-propyl ester as a white solid. 

25 *HNMR (DMSO-d 6 , 300 MHz) 5 8.38 (t, J=5 Hz, 1H), 7.96 (t, J-8 Hz, 2H), 7.83 (t, J=8 
Hz, 2H), 7.49 - 7.28 (m, 5H), 7.10 - 7.02 (m, 4H), 5.26 (br s, 1H), 5.18 (s, 2H), 4.25 - 
3.95 (m, 3H), 3.85 (s, 3H), 3.40 - 3.25 (m, 2H). MS (ESI): m/e = 436 (MH) + . 



c) 4-Methoxy-benzoic acid 3-(4-benzyloxy-benzoylamino)-2-oxo-propyi ester 
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A solution of 4-methoxy-benzoic acid 3-(4-benzyloxy-benzoylainino)-2-hydroxy-propyl 
ester (1 .2 g, 2.76 mM) in 30 mL methylene chloride was cooled to 5 °C and treated with 
7.8 mL of a solution of 1 ,l-dihydro-l,l ,l-triacetoxy»l,2-benziodoxol-3(lH)-one in 
5 methylene chloride pess-Martin reagent, 15 wt% in methylene chloride, from Acros). 
After 2 h the reaction mixture was allowed to warm to room temperature and the solvent 
was removed in vacuo. The remains were vigorously stirred with 50 mL of ethyl acetate / 
ter^butylmethyl ether (5 : 1) and filtered. The solution was washed with 20 mL water, 
dried over sodium sulfete and evaporated to afford 1.0 g (84%) 4-methoxy-benzoic acid 
1 0 3-(4-benzyloxy-benzoylamino)-2-oxo--propyl ester as a white solid. 

*H NMR (CDCI3, 300 MHz) 5 8.06 (t, J=8 Hz, 2H), 7.82 (t, J=8 Hz, 2H), 7.47 ~ 7.28 (m, 
5H), 7.02 (t, J=8 Hz, 2H), 6.96 (t, J=8 Hz, 2H), 6.82 (br s, 1H) S 5.18 (s, 2H), 5.00 (s, 2H), 
4.52 (s, 2H), 3.88 (s, 3H). MS (ESI): m/e = 434 (MH)+ 

15 d) 4-Methoxy-benzoic acid 2-(4-benzyloxy-phenyl)-oxazol-5-ylmethyl ester 




A solution of 4-methoxy-benzoic acid 3-(4-benzyloxy-benzoylamino)-2-<>xo-propyl ester 
(1.0 g, 2.3 mM) in 150 mL anhydrous dioxane in an Argon atmosphere was treated with 
(methoxycarbonylsulfamoyl)-triethylanimonium hydroxide (1.1 g, 4.6 mM) in one portion 
20 and heated to 68 °C for 30 minutes. The reaction mixture was poured into 50 mL of water 
and extracted with 70 mL ethyl acetate. 

The organic layer was dried over sodium sulfate and evaporated. The remaining oil was 
purified by chromatography on silica gel (elution with gradient ethyl acetate/hexane) to 
afford 320 mg (31%) 4-methoxy-benzoic acid 2-(4-ben2yIoxy-phenyl)-oxazol-5-ylmetIiyl 
2 5 ester as a white solid. 
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] H NMR (CDC1 3> 300 MHz) 5 8.01 (t, J=9 Hz, 2H), 7.98 (t, J=9 Hz, 2H), 7.47 - 7.33 (m, 
5H), 723 (s, 1H), 7.05 (t, J=8 Hz, 2H), 6.92 (t, J=8 Hz, 2H), 5.28 (s, 2H), 5.15 (s, 2H), 
3.88 (s, 3H). MS (ESI): m/e = 416 (MH) 4 *. 

5 e) 4-Methoxy-benzoic acid 2-(4-hydroxy-phenyl)-oxazol-5-ylmethyl ester 




A solution of 4~methoxy-benzoic acid 2-(4-ben2yloxy-phenyi)-oxazol-5-yliiiethyl ester 
(320 mg, 7.7 toM) in methanol was filled in an autoclave and treated with 10% Palladium 
on charcoal (32 mg, 3.0- 10" 5 M). The autoclave was charged with hydrogen (8 bar) and 
10 the reaction mixture stirred at 50 °C of 6 h. The pressure was released and the suspension 
filtered and evaporated to afford 226 mg (90%) of 4-methoxy-benzoic acid 2-(4-hydroxy- 
phenyl)-oxazol-5-ylmethyl ester as a white solid. 

! H NMR (CDC1 3 , 300 MHz) 5 8.02 (t, J=9 Hz, 2H), 7.93 (t, J==9 Hz, 2H), 7.25 (s, 1H), 

6.94 - 6.87 (m, 4H), 5.38 (s, 2H), 3.88 (s, 3H). MS (ESI): m/e - 326 (MH) + . 
15 f) 4-Methoxy-benzoic acid 2-[4-(2-pyrrolidin-l-yl-ethoxy>phenyi]-oxazol-5- 

ylmethyl ester 




A suspension of 4-methoxy-benzoic acid2-(4-hydroxy-phenyl)-oxazol-5-ylmethyl ester 
(220 mg, 0.68 mM), N-(2-cMoro-ethyl>pyrrolidine hydrochloride (115 mg, 0.68 mM), 

20 and potassium carbonate (929 mg, 6.72 mM) in 20 mL dimethylformamide was heated at 
60°C for 3 h. The solvent was removed in vacuo and the remains partitioned between 10 
mL water and 30 mL methylene chloride. The organic layer was dried over sodium sulfate 
and evaporated. The remaining oil was purified by chromatography on silica gel (elution 
with gradient methylene chloride / ethanol containing 10% ammonia) to afford 100 mg 

2 5 (35 %) of 4-methoxy-benzoic acid 2-[4-(2-pyrrohdin-l-yl-ethoxy)^)henyl]-oxazol-5- 
ylmethyi ester s a white solid. 
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] H NMR (CDCI3, 300 MHz) 5 7.97 - 7.82 (m, 4H), 7.15 (s, 1H), 6.94-6.82 (m, 4H), 
5.38 (s, 2H), 4.39 (t, J=6 Hz, 2H), 3.88 (s, 3H), 2.85 (t, J=6 Hz, 2H), 2.63 - 2.52 (m, 4H), 
1.80 - 1.70 (m, 4H). MS (ESI): m/e - 423 (MH) + . 

5 g) {2-[4-(2~Pyrrolidin-l-yl-etta 



A solution of 4-methoxy-benzoic acid 2-[4-(2-pyrroUdin-l-yl-efhoxy)-phenyl]-oxazol-5- 
ylmethyl ester (95 mg, 0.23 mM) in anhydrous tetrahydrofuran was treated with lithium 
aluminium hydride (2 mg, 5.6xl0~ 5 M) at 5 °C and stirred for 30 minutes. The reaction 

1 0 was quenched with 0.2 mL acetone and evaporated. The remaining oil was dissolved in 
75 mL methylene chloride and washed with 50 mL water. The organic layer was dried 
over sodium sulfate and evaporated and the remaining oil purified by chromatography on 
silica gel (elution with gradient methylene chloride / ethanol containing 10% ammonia) to 
afford 15 g (23%) of {2-[4-(2-pynohdm-l-yI^ as a 

15 white solid. 



2 H NMR (CDC1 3 , 300 MHz) 8 7.99 (d, J=9 Hz, 2H), 7.12 (s, 1H), 6.98 (d, J=9 Hz, 2H), 
4.75 (s, 2H), 4.45 (t, J-6 Hz, 2H), 4.00 - 3.90 (m, 2H), 3.55 (t, J=6 Hz, 2H), 3.05 - 2.90 
(m, 2H), 2.20 -2.10 (m, 4H). MS (ESI): m/e - 289 (MH) + . 

20 h) 5-(2-Phenoxy-e%lsulfanyta^ 



A solutuion of {2-[4-(2-pyrroUdin-l-yl-ettioxy)-phenyl]-oxazol-5-yl}-methanol (6.5 mg, 
2.26 x 10" 5 M) and triethylamine (8.2 mg, 8. 1 1 x 1 0" 5 M) in 2 mL methylene chloride was 
2 5 cooled to 5 °C, treated with methane sulfonyl chloride (2.8 mg, 2.48 x 10" 5 M) in 1 mL 
methylene chloride and stirred for 30 minutes. 




oxazole 
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In a separate flask 3 mL ethanol were treated with sodium hydride (8.2 mg 3 0.34 mM) at 5 
°C, stirred for 10 minutes before 2-phenoxy-ethanethiol (50.2 mg, 0.325 mM) was added. 
This solution was stirred for further 1 0 minutes at 5 ° before it was added to the first 
solution at 5 °C. Stirring of the combined solutions was continued for 72 h. The solvent 
was evaporated in vacuo and the remains were poured into 10 mL water. The aqueous 
phase was extracted twice with 10 mL methylene chloride. The organic layer was dried 
over sodium sulfate and evaporated and the remaining oil purified by chromatography on 
silica gel (elution with gradient methylene chloride / ethanol containing 10% ammonia) to 
afford 1.5 mg (16%) of 5^2-phenoxy-ethylsulfany^^ 
ethoxy)-phenyl]-oxazole as a white solid. 

*H NMR (CDC1 3 , 300 MHz) 5 7.93 (d, J=9 Hz, 2H), 7.30 - 7.27 (m, 2H), 7.01 - 6.88 (m, 
6H), 4.25 - 4.14 (m, 4H), 3.95 (s, 2H), 2.98 - 2.89 (m, 4H), 2.72 - 2.60 (m, 4H), 1.88 - 
1 .78 (m, 4H). MS (ESI): m/e - 425 (MH) + . 

Example 272 

Preparation of 4-Methyl-5^2-pte 
ethoxy)-phenyi]-oxazole 




a ) 2-(4-Methoxy-benzoylamino)-propionic acid methyl ester 




A solution of 4-methoxy-benzoic acid (5.20 g, 34.2 mM) in 35 mL dimethyifonnamide 
was cooled to 0 °C and treated with N^T-carbonyl di-imidazole (5.55 g, 34.2 mM). 
Stirring was continued for 30 minutes before L-alanine methyl ester hydrochloride (4.68 
gy 33.5 mM) was added. The reaction mixture was allowed to warm to room temperature 
and stirred for 16 h. The solvent was removed in vacuo and the remaining oil poured into 
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200 mL of 2N HC1 and extracted twice with 30 mL methylene chloride. The organic layer 
was washed twice with 50 mL 5% aqueous Na 2 C03 solution, dried over sodium sulfate 
and evaporated to afford 4.28 g (53%) of 2-(4-methoxy-benz»ylainino)-propiomc acid 
methyl ester as a white solid. 
5 J H NMR (CDC1 3 , 300 MHz) 5 7.78 (d, J=9 Hz, 2H), 6.94 (d, J=9 Hz, 2H), 6.67 (br s, 1H), 
4.80 (q, J=8 Hz, 1H), 3.88 (s, 3H), 3.80 (s, 3H), 1.55 (d, 1=8 Hz, 3H). MS (ESI): m/e - 
238 (MH)+. 

b) 2-(4-Methoxy-benzoylamino)-propionic acid 



A solution of 2-(4-me&oxy-benzoylamino)-propionic acid methyl ester (4.20 g, 17.7 mM) 
in 20 mL tetrahydrofuran and water (1 :1) was treated with lithium hydroxide (0.43 g, 35 
mM) and stirred for 20 h at room temperature. The reaction mixture was diluted with 2N 
HC1 until a pH = 1 was reached. The precipitation was filtered and dried to afford 2.5 g 
15 (63%) 2-(4-methoxy-benzoylamino)-propionic acid as a white solid. 

*H NMR (DMSO-dfc 300 MHz) 8 12.50 (br s, 1H), 8.48 (d, J-7 Hz, 1H), 7.88 (d, J=9 Hz, 
2H), 7.00 (d, J=9 Hz, 2H), 4.42 (q, J=8 Hz, 1H), 3.82 (s, 3H), 1.45 (d, J-8 Hz, 3H). MS 
(ESI):m/e = 224(MH) + . 

20 c) 2-(4-Methoxy-phenyl)-4-methyl-oxazole-5-carboxylic acid methyl ester 



A suspension of 2^4-methoxy-benzoylamino)-propionic acid (1.8 g, 8.0 mM) in 32 mL 
benzene and 120 mL methylene chloride was treated with oxalyl chloride (10 g, 80 mM) 
and stirred for 18 h at room temperature. During that time, the suspension turned into a 
2 5 solution. The volatiles were removed in vacuo, the remaining oil was cooled to 0 °C and 



10 
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treated with triethyiamine (1.2 g, 12 mM) followed by addition of 60 mL methanol and 
stirred for 2 h at room temperature. The solvents were removed in vacuo. The remains 
were extracted with terf-butyl methyl ether. The ether layer was evaporated and the 
remaining oil was purified by chromatography on silica gel with methylene chloride to 
5 afford 0.82 g (42%) 2-(4-methoxy-phenyl>^methyl-oxazole-5-carboxylic acid methyl 
ester as a white solid. 

1 HNMR(CDCl3, 300 MHz) 5 8.07 (d, J=9 Hz, 2H), 6.98 (d, J=9 Hz, 2H), 3.95 (s, 3H), 
3.87 (s, 3H), 2.55 (s, 3H),). MS (ESI): m/e = 248 (MH) + . 

10 d) [2-(4-Methoxy-phenyl)-4-methyl-oxazol-5-yl]-methanol 




A solution of 4-(4-methoxy-phenyl>4-methyl-oxazole-2- carboxylic acid methyl ester 
(0.79 g, 3.19 mM) in 40 mL toluene was cooled to 0 °C and treated with 7.9 mL di- 
isobutyl aluminium hydride solution (20% in toluene, 9.58 mM) and stirred for 2 h. The 

1 5 reaction mixture was allowed to warm to room temperature quenched with 5 mL 
methanol and evaporated. The remaining oil was dissolved in 15 mL methanol and 
filtered. The methanolic layer was evaporated and the remaining oil purified by 
chromatography on silica gel (elution with gradient methylene chloride / ethanol) to 
afford 0.29 g (42%) [2"(4-methoxy-phenyl)-4-methyl-oxazol-5-yl]-methanol as a solid. 

2 0 *H NMR (DMSO-d*, 300 MHz) 5 7.88 (d, J=9 Hz, 2H), 7.06 (d, J=9 Hz, 2H), 5.28 (t, 
J=7 Hz, 1H), 4.50 (d, J=7 Hz, 2H), 3.95 (s, 3H), 2.25 (s, 3H). MS (ESI): m/e - 220 
(MH) + . 

e) 2<4-Methoxy-phenyl)-4-methyl-oxazole-5-carbaldehyde 
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A solution of [2K4-methoxy-phenyl)-4-methjd-oxazol-5-yl]-methanol (0.18 g, 0.79 mM) 
in 3 mL methylene chloride was cooled to 5 °C and treated with 2.5 g of a solution of 1,1- 
<iihydro-144-triacetoxy-l,2-benziodoxol-3(lH)-one in methylene chloride (Dess-Martin 
reagent in solution, 15 wt%, from Acros). After 2.5 h the reaction mixture was allowed to 
5 warm to room temperature and the solvent was removed in vacuo. The remains were 
vigorously stirred with 50 mL terf-butylmethyl ether and filtered. The solution was 
washed with 10 mL water, dried over sodium sulfate and evaporated to afford 0.16 g 
(92%) 2-(4-methoxy-phenyl)-4-methyl-oxazole-5-carbaldehyde as an oil. 
*H NMR (CDCI3, 300 MHz) 5 9.88 (s, 1H), 8.10 (d, 1=9 Hz, 2H), 7.00 (d, J=9 Hz, 2H), 
10 3.90 (s, 3H), 2.58 (s, 3H). MS (ESI): m/e = 218 (MH) + . 

f)2-(4-Hydroxy-phenyl)-4-methyl-oxazole-5-carbaldehyde 




2-(4-Methoxy-phenyl)-4-methyl-oxazole-5-carbaldehyde (0.16 g, 0.73 mM) was 
15 dissolved in 4 mL methylene chloride, cooled to -20 °C and treated with 2.58 mL 1M 
boron tribromide solution in methylene chloride. Within 2 h the reaction mixture was 
allowed to warm to room temperature and stirred for 28 h. The reaction mixture was 
quenched with 3 mL water. The organic layer was dried over sodium sulfate and 
evaporated. The remaining was oil purified by chromatography on silica gel (elution with 
2 0 gradient methylene chloride / ethanol) to afford 63 mg (42%) 2-(4-hydroxy-phenyl)-4- 
methyl-oxazole-5-carbaldehyde as a white solid. 

l HNMR (CDCI3, 300 MHz) 8 9.85 (s, 1H), 8.06 (d, J=9 Hz, 2H), 6.95 (d, J=9 Hz, 2H), 
2.60 (s, 3H). MS (ESI): m/e = 204 (MH) + . 

25 g) Acetic acid 4-(5-formyl-4-methyl-oxazol-2-yl)-phenyl ester 
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A solution of 2<4-hytoxy-phmyl)^me^ (63 mg, 031 mM) 

in 1 mL tetrahydrofuran was treated with triethylamine (31.5 mg, 0.31 mM) and acetyl 
chloride (24.5 mg, 031 mM) and stirred at room temperature for 2 h. The solvent was 



acid 4-(5-formyl-4-methyl-oxazol-2-yl)-phenyl ester as a white solid 

l H NMR (CDCfe, 300 MHz) 5 9.85 (s, 1H), 8.18 (d, J=9 Hz, 2H), 121 (d, J=9 Hz, 2H), 

2.58 (s, 3H), 2.35 (s, 3H). MS (ESI): m/e = 246 (MH)+ 

10 h) Acetic acid 4<5-hydroxymethyl-4-methyl-oxazol-2-yl>phenyl ester 



A solution of acetic acid 4-(5-formyl-4-me1iiyl-oxazol-2-yl)-phen)d ester (56 mg, 0.23 
mM) in 5 mL methanol and water (4 : 1) was treated with sodium borohydride (033 mg, 
8.6x1 0" 5 M) at 0 °C and stirred for 30 minutes. The reaction was quenched with 0.2 mL 

1 5 acetone and evaporated. The remaining oil was dissolved in 7 mL methylene chloride and 
washed with 5 mL water. The organic layer was dried over sodium sulfate and evaporated 
and the remaining oil purified by chromatography on silica gel (elution with gradient 
methylene chloride / ethanol) to afford 3 1 .5 mg (55%) acetic acid 4-(5-hydroxymethyl-4- 
methyl-oxazol-2-yl)-phenyi ester as a white solid. 

20 l H NMR (CDCI3, 300 MHz) 8 8.05 (d, J=9 Hz, 2H), 7.18 (d, J=9 Hz, 2H), 4.70 (s, 2H), 
2.48 (s, 3H), 2.27 (s, 3H). MS (ESI): m/e = 248 (MH)+. 

i) 4-[4-Methyl-5-(2-phenoxy-eth^^ 



evaporated and the remains dissolved in 4 mL methylene chloride and 4 mL water. The 
5 - organic layer was dried over sodium sulfate and evaporated to afford 56 mg (74%) acetic 
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A solution of acetic acid 4-(5-hydroxymethyl^methyl-oxazol-2-yl)-phenyl ester (120 
mg, 0.49 mM)and triethylamine (54 mg, 0.53 mM) in 2 mL methylene chloride was 
cooled to 5 °C, treated with methane sulfonyl chloride (61 mg, 0.53 mM) in 1 mL 
methylene chloride and stirred for 30 minutes. 
5 In a separate second flask 8 mL ethanol were treated with sodium hydride (42 mg, 1 .75 
mM) at 5°C, stirred for 10 minutes before 2-phenoxy-ethanethiol (270 mg, L75 mM) was 
added This solution was stirred for further 10 minutes at 5 ° before the two separate 
solutions were combined at that temperature through addition of second solution to the 
first one. Stirring of the combined solutions was continued for 72 h. The solvent was 

1 0 evaporated in vacuo and the remains were poured into 10 mL water. The aqueous phase 
was extracted with methylene chloride. The organic layer was dried over sodium sulfate 
and evaporated and the remaining oil purified by chromatography on silica gel (elution 
with gradient methylene chloride / ethanol) to afford 96 mg (53%) 4-[4-methyl-5-(2- 
phenoxy-ethylsulfanylmethyl)-oxazol-2-yl]-phenol as a white solid. 

15 'HNMR (CDCI3, 300 MHz) 5 7.83 (d, 1=9 Hz, 2H), 7.32 - 7.22 (m, 2H9, 7.00 - 6.80 (m, 
5H), 4.20 (t, J-7 Hz, 2H), 3.92 (s, 2H), 2.92 (t, J-7 Hz, 2H), 2.27 (s, 3H). MS (ESI): m/e 
= 342(MH)+ 

j) 4-Methyl-5-(2-phenoxy-ethy^ 
2 0 phenyl]-oxazole 



A suspension of 4-[4-methyl-5-(2-phenoxy-ethylsulfanylmethyl)-oxazol-2^ (57 
mg, 0.17 mM), N-(2-chloro-ethyl)-pyrrolidine hydrochloride (31 mg, 0.18 mM), and 
2 5 potassium carbonate (5 1 mg, 0.37 mM) in 5 mL dimethylfonnamide was heated at 80°C 
for 1 6 h. The solvent was removed in vacuo and the remains partitioned between 2 mL 
water and 5 mL methylene chloride. The organic layer was dried over sodium sulfate and 
evaporated. The remaining oil was purified by chromatography on silica gel (elution with 
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gradient methylene chloride / ethanol containing 10% ammonia) to afford 39 mg (53 %) 

4-methyl-5<2-phenoxy^thy^^ 

oxazole as a white solid. 

*H NMR (CDCI3, 300 MHz) 5 7.93 (d, J=9 Hz, 2H), 733 - 125 (m, 2H), 7.01 - 6.88 (m, 
5H), 4.25 - 4.10 (m, 4H), 3.95 (s, 2H), 2.98 - 2.89 (m, 4H), 2.70 - 2.55 (m, 4H), 2.23 (s, 
3H), 1.88 - 1.77 (m, 4H). MS (ESI): m/e = 439 (MH) + . 

Example 273 
Preparation of ^ethyl-(3-{4-[4-meft^ 
yl]-phenoxy} -propyl-amine 




A suspension of 4-[4-methyl-5-(2-phenoxy-ethylsu^^ (26 
mg, 0.08 mM), (3^hlorcnpropyl>dimethyl-amine hydrochloride (13.2 mg, 0.08 mM), and 
potassium carbonate (23 mg, 0.17 mM) in 5 mL dimethylformamide was heated at 80°C 
for 16 h. The solvent was removed in vacuo and the remains partitioned between 2 mL 
water and 5 mL methylene chloride. The organic layer was dried over sodium sulfate and 
evaporated. The remaining oil was purified by chromatography on silica gel (ehition with 
gradient methylene chloride / ethanol containing 10% ammonia) to afford 17 mg (52 %) 
dimethyl-(3-{4-[4-methyl^ 
propylamine as a white solid. 

l HNMR (CDCU, 300 MHz) 5 7.91 (d, J=9 Hz, 2H), 7.33 - 7.24 (m, 2H), 7.00 - 6.87 (m, 
5H), 4.20 (t, J=7 Hz, 2H), 4.08 (t, J=7 Hz, 2H), 3.92 (s, 2H), 2.95 (t, J=7 Hz, 2H), 2.48 (t, 
J=7 Hz, 2H), 2.28 (s, 6H), 2.22 (s, 3H), 2.02 - 1 .92 (m, 2H). MS (ESI): m/e = 428 

(MH) + . 

Example 274 

Preparation of [3<4-{5-[2-(4-trm™^^^ . 
[l,3,4]oxadiazol-2-yl}-phenoxy>propyl]-dimethyl-amin^ 
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CF 




a) Methyl 4-(3-dimethylamino-propoxy)-benzoate 



O 




To a cold mixture (0 °C) of methyl 4-hydroxybenzoate (33.93 g, 223 mmol), 
5 triphenylphosphine (53.29 g, 203 mmol), and 3-dimethylaminopropanoM (20.88 g, 202 
mmol) in anhydrous THF (180 mL) was added diisopropylazodicarboxylate (44 mL, 223 
mmol) over 5 minutes with stirring. The stirring continued at 0 °C for 30 minutes and 
then 23 °C overnight After removal of solvent, the residue was submitted to a flash 
filtration chromatography on silica gel (elution with ethyl acetate, then 20% 2M NH 3 - 
1 0 MeOH in CH 2 C1 2 ). A yellowish oil was obtained (44.83 g, 94%). 

l H NMR (CDC1 3 ) 5 7.95 (d, 2H, J=8.85 Hz), 6.88 (d, 2H, J=8.85 Hz), 4.04 (t, 2H, 
J-6.55 Hz), 3.85 (s, 3H), 2.42 (t, 2H, J=7.26 Hz), 2.22(s, 6H), 1.94 (m, 2H, J=6.55, 7.26 
Hz). MS(ES + )m/e238. 

15 b) 4-(3-Dimethylamino-propoxy)-benzoic hydrazide 



O 




A mixture of methyl 4-(3-dimethylamino-propoxy)-benzoate (44.83 g, 189 mmol) 
and hydrazine monohydrate (100 g, 2000 mmol) was stirred at 80 °C overnight; then it 
was allowed to cool to 23 °C. A white solid formed. The solid was collected by 
20 filtration, washed with hexanes (3 X 50 mL), and dried in vacuum to afford a white 
powder (32.01 g, 71%). 

l H NMR (CDCI3) 5 7.67 (d, 2H, J=8.85 Hz), 6.90 (d, 2H, J=8.85 Hz), 7.36 (s, b, 1H), 
4.02 (t, 2H, J=637 Hz), 4.00 (s, b, 2H), 2.42 (t, 2H, J=7.26 Hz), 2.22(s, 6H), 1.93 (m, 2H, 
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J=6.37,7.26Hz). MS(ESVe238. mp 79.5-81.0 °C. Anal. Calcd for C12H19N3O2: C, 
60.74; H, 8.07; N, 17.71. Found C, 6039; H, 7.97; N, 17.63. 

c) Ethylene glycol mono-/>-toluate 



To a cold solution (0 °Q of triethylamine (40 mL, 287 mmol) and ethylene glycol 
(60 mL, 1080 mmol) in dichloromethane (300 mL) was added p-toluoyl chloride (27 mL, 
200 mmol) with stirring. After 30 minutes, cooling bath was removed and stirring 
continued overnight at 23 °C. The reaction mixture was distributed between diethyl ether 

10 (300 mL) and water (300 mL). The organic phase was isolated and washed subsequently 
with 0.3 NKCl (aq, 200 mL), sat. NaHCQj (aq, 200 mL), and sat NaCl (aq, 200 mL). 
After removal of solvent, the residue was purified on a silica gel column with hexanes- 
ethyl acetate (3:1) to give a white solid (29.34 g, 81.4%). 

l R NMR (CDCI3) 5 7.92 (d, 2H, 1=8.49 Hz), 7.22 (d, 2H, J=7.78 Hz), 4.41-4.45 

15 (m, 2H), 3.94 (q, 2H, J=5.83, 9.37 Hz), 2.39 (s, 3H), 2.03 (t, 2H, J=5.83 Hz). MS (ES*) 
m/e 181. mp 44.5-45.0 °C. 

d)2-(4-Trifluoromethoxy-phenoxy)-ethyl/?-toluate 



20 To a cold mixture (0 °C) of ethylene glycol mono-p-toluate (1.80g, 10 mmol), 

triphenylphosphine (2.88 g, 11 mmol), and 4-trifluoromethoxyphenol (1.87g, 10.5 mmol) 
in anhydrous THF (10 mL) was added diisopropylazodicarboxylate (2.2 mL, 10.5 mmol) 
with stirring. The reaction mixture was stirred at 0 °C for 30 minutes and then 23 °C 
overnight After removal of solvent, the residue was purified by chromatography on silica 

25 gel (elution with 5% ethyl acetate in hexanes) to provide a white solid (3.06 g, 90%). 



l H NMR (CDCI3) 8 7.91 (d, 2H, J=8.14 Hz), 721 (d, 2H, J=8.14 Hz), 7.13. (d, 2H, 
J=8.85 Hz), 6.91 (d, 2H, J=8.85 Hz), 4.63 (t, 2H, J=4.77 Hz), 4.27 (t, 2H, J=4.77 Hz), 
2.38 (s, 3H). MS (ES 4 ) m/e 341 . mp 76.0-77.5 °C. 



O 




5 



O 
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e) 2-(4-Trifluoromethoxy-phenoxy)-ethanol-l 




A solution of 2-(4-trifluoromethoxy-phenoxy)-ethyi p-toluate (3.06 g, 9 mmol) in 
2 N LiOH (20 mL, 40 mmol), THF (15 mL), and MeOH (15 mL) was stirred at 23 °C 
overnight After neutralized with sat NaHCC>3 (aq, 100 mL), the reaction mixture was 
extracted with diethyl ether (3 X 100 mL). The combined organic phases were dried over 
anhydrous sodium sulfate. After removal of solvent, a colorless oil was obtained (2.00 g, 
100%) 

X H NMR (CDC1 3 ) 6 7.13 (d, 2H, J=9.20 Hz), 6.89 (d, 2H, J-9.20 Hz), 4.05 (t, 2H, 
J-4.42 Hz), 3.95 (m, b, 2H), 1.96 (t, b, 1H). MS (ES 4 ) m/e 223. 

f) 2-(4-Trifluoromethoxy-phenoxy)-ethyltosylate 



A cold solution of 2-(4-trifluoromethoxy)-ethanol-l (667 mg, 3 mmol), pyridine 
(0.5 mL, 6 mmol), and /7-toluenesulfonyl chloride (860 mg, 4.5 mmol) in chloroform (5 
mL) was stirred at 0 °C. After 6 hours, solvent was removed and the residue was 
submitted to a silica gel chromatography (elution with 20% ethyl acetate in hexanes) to 
afford a white solid (858mg,76%). 

^NMR (CDCI3) 5 7.79 (d, 2H, J=8.14 Hz), 7.31 (d, 2H, J-8.14 Hz), 7.08 (d, 2H, 
J=9.20 Hz), 6.75 (d, 2H, J=9.20 Hz), 4.34-4.38 (m, 2H), 4.10-4.14 (m, 2H), 2.42 (s, 3H). 
MS (ES 4 ) m/e 377. mp 35.0-36.0 °C 

g) Methyl 2-(4-trifluoromethoxy-phenoxy)-ethylsulfanyl-acetate 



A mixture of 2-(4-trifluoromethoxy-phenoxy)-ethyl tosylate (753 mg, 2 mmol), 
methyl thioglycolate (0.4 mL, 7 mmol), and potassium carbonate (875 mg, 6 mmol) in 
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THF (5 mL) was stiired at 65 °C overnight. The reaction mixture was filtered and washed 
with diethyl ether (3X6 mL) and dichloromethane (2X6 mL). After evaporation of 
solvent, the residue was purified by chromatography on silica gel ( elution with 20% ethyl 
acetate in hexanes) to deliver a colorless oil (619 mg, 100%). 

l R NMR (CDC1 3 ) 8 7.12 (d, 2H, J=9.20 Hz), 6.86 (d, 2H, J=920 Hz), 4.15 (t, 2H, 
J=6.37 Hz), 3.71 (s, 3H), 3.33 (s, 2H), 3.01 (t, 2H, J=6.37 Hz). MS (ES*) m/e 311. 

h) 2-(4-Trifluoromethoxy-phenoxy)-ethylsulfan)4 acetic acid 




A solution of methyl 2-(4-trifluoromethoxy-pheno^^ (619 
mg, 2.0 mmol) in 2 N LiOH (aq, 3 mL), MeOH (3 mL), and THF (3 mL) was stirred at 23 
°C. After one hour, the reaction mixture was acidified with 3 N HC1 (aq, 4 mL). The 
aqueous layer was isolated and extracted twice with dichloromethane (25 mL each). The 
combined organic phases were dried with anhydrous magnesium sulfate. After removal 
of solvent, a colorless oil was obtained (580 mg, 98%). 

*H NMR (CDCI3) 5 7.12 (d, 2H, J=9.20 Hz), 6.86 (d, 2H, J=9.20 Hz), 4.17 (t, 2H, 
J=€.01 Hz), 3.37 (s, 2H), 3.03 (t, 2H, J=6.01 Hz). MS (ES0 m/e 295. 

i) [3-(4- {5-[2-(4-Trifluoromedioxy-phenoxy)-ethylsulf^ 
yl) -phenoxy)-propyl]-dimefliyl-ainine 




To a cold solution (0 °C) of 2-(4-trifluoromethoxy-phenoxy)-ethylsulfanyl acetic 
acid (296 mg, 1 mmol), 4-(3-dimethylamino-propoxy)-benzoic hydrazide (237 mg, 1 
mmol), and triphenylphosphine (1.31 g, 5 mmol) in anhydrous acetonitrile (10 mL) was 
added a mixture of carbon tetrachloride (0.58 mL, 6 mmol) and triethylamine (0.97 mL, 7 
mmol) with stirring. The stirring continued at 0 °C for 30 minutes and then 23 °C 
overnight. After evaporation of solvent, the residue was distributed between IN NaOH 
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(30 mL) and dichloromethane (25 mL). The aqueous layer was isolated and extracted 
twice with dichloromethane (25 mL each). The combined organic phases were dried with 
anhydrous sodium sulfate. After removal of solvent, the residue was submitted for 
purification on silica gel (elution with ethyl acetate, then 4% 2 M NH 3 -MeOH in 
5 dichloromethane) to yield a white solid (267 mg, 54%). 

! H NMR (CDC1 3 ) S 7.92 (d, 2H, J=8.85 Hz), 7.09 (d 7 2H, J=8.86 Hz), 6.97 (d, 2H, 
J=8.85 Hz), 6.85 (d, 2H, J=8.86 Hz), 4.15 (t, 2H, J=6.19 Hz), 4.07 (t, 2H, J=6.37 Hz), 
4.00 (s, 2H), 3.02 (t, 2H, J-6.19 Hz), 2.45 (t, 2H, J-7.08 Hz), 2.24 (s, 6H), 1.97 (m, 2H, 
j=6.37, 7.08 Hz). MS (ES 4 ) m/e 498. mp 92.5-93.5 °C. Anal. Calcd for C23H26F3N3O4S: 
10 C, 55.52; H, 5.27; N, 8.45; S, 6.44; F, 11.46. Found C, 55.29; H, 5.14; N, 8.38; S, 6.28; F, 
11.38. 

Example 275 
Preparation of [3<4-{5-[2-(2-trifluoromethoxy^ 
15 [l,3,4]oxadiazol-2-yl}-phenoxy)-propyl]Hiimethyl-amine 



20 phenol (1.87 g, 10.5 mmol) was converted into 2-(2-trifluoromethoxy-phenoxy)-ethyl p- 
toluate (3.10 g, 87%) as a colorless oil. 

l H NMR (CDCI3) 8 7.91 (d, 2H, J=8.14 Hz), 7.17-7.26 (m, 4H), 7.02 (dd, 1H, 
J=1.42, 8.85 Hz), 6.95 (td, 1H, J=1.42, 7.78 Hz), 4.65 (t, 2H, J=4.78 Hz), 4.34 (t, 2H, 
J=4.78Hz),2.38(s,3H). MS (ES + )m/e341. 




a) 2-(2-Trifluorome1hoxy-phenoxy>ethyl ^p-toluate 

O 




CF 3 



hi a similar manner as exemplified in Example 274 part d), 2-trifluoromethoxy- 



b) 2-(2-Trifluoromethoxy-phenoxy)-ethanoH 
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In a similar manner as exemplified in Example 274 part e), 2-(2- 
trifluoromethoxy-phenoxy)-ethyl p-toluate (2.72 g, 8 rmnol) was converted into 2-(2- 
trifluoromethoxy-phenoxy)-ethanol-l (1.74 g, 98%) as a colorless oil. 

'H NMR (CDC1 3 ) 5 7.20-7.27 (m, 2H), 7.69-7.02 (m, 2H), 4.12 (t, 2H, J=4.42 
Hz), 3.96 (q, 2H, J=4.95, 9.20), 2.06 (m, b, 1H). MS (ES 4 ) m/e 223. 

c) 2-(2-Trifluoromethoxy-pb.enoxy)-ethyl tosylate 



In a similar manner as exemplified in Example 274 part f), 2-(2- 
trifluoromethoxy-phenoxy)-ethanol-l (666 mg, 2 mmol) was converted into 2-(2- 
trifluoromethoxy-phenoxy)-ethyl tosylate (926 mg, 82%) as a colorless oiL 

l H NMR (CDCI3) 5 7.79 (d, 2H, J=8.14 Hz), 7.31 (d, 2H, J=8.14 Hz), 7.16-7.22 
(m, 2H), 6.95 (t, 1H, J=7.78 Hz), 6.90 (d, 1H, J=7.78 Hz), 4.32-4.36 (m, 2H), 4.18-4^3 
(m, 2H), 2.42 (s, 3H). MS (ES*) m/e 377. 

d) Methyl 2-(2-triflucnx>methoxy-phenox 



In a similar manner as exemplified in Example 274 part g), 2-(2- 
trifiuoromethoxy-phenoxy)-ethyl tosylate (753 mg, 2 mmol) was converted into methyl 2- 
(2-trifluoromemoxy-phenoxy)-emylsulfenyl-acetate (620 mg, 100%) as a colorless oil. 

l R NMR (CDQs) 8 7.18-7^5 (m, 2H), 6.89-7.00 (m, 2H), 4.22 (t, 2H, J=6.37 
Hz), 3.71 (s, 3H), 3.39 (s, 2H), 3.04 (t, 2H, J=6.37 Hz). MS (ES 4 ) m/e 311. 




O 



O 
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e) 2-(2-Trifluoromethoxy-phenoxy^ acetic acid 




CF 3 



In a similar manner as exemplified in Example 274 part h), methyl 2-(2- 
trifluorome1hoxy-phenoxy)-ethylsulfanyl-acetate (620 mg, 2 mmol) was converted into 2- 
(2-trifluoromethoxy-phenoxy)-ethylsulfanyl acetic acid (592 mg, 100%) as a white solid. 

l H NMR (CDC1 3 ) 5 7.18-726 (m, 2H), 6.92-6.99 (m, 2H), 4.24 (t, 2H, J=6.01 
Hz), 3.44 (s, 2H), 3.07 (t, 2H, J=6.01 Hz). MS (ES0 m/e 295. mp 41.5-42.5 °C. 

f) [3-(4-{5-[2-(2-Trifluoromethoxy^ 
yl} -phenoxy)-propyl]-dimethyl-amine 




Li a similar manner as exemplified in Example 274 part i), 2-(2-trifluoromethoxy- 
phenoxy)-ethylsulfanyl acetic acid (296 mg, 1 mmol) was converted into [3-(4-{5-[2-(2- 
1rifluorome&oxy-phenoxy)-eftylsu 
propyl]-dimethyl-amine (320 mg, 64%) as a white solid. 

l H NMR (CDCI3) 8 7.93 (d, 2H, J-9.20 Hz), 7.18-7.25 (m, 2H), 6.97 (d, 2H, 
J=9.20 Hz), 6.91-6.96 (m, 2H), 4.24 (t, 2H, J=6.19 Hz), 4.07 (t, 2H, J=6.55 Hz), 4.05 (s, 
2H), 3.07 (t, 2H, J-6.19 Hz), 2.45 (t, 2H, J=7.08 Hz), 2.25 (s, 6H), 1.97 (m, 2H, J=6.55, 
7.08 Hz). MS (ES* 1 ) m/e 498. mp 55.0-55.5 °C. Anal. Calcd for C23H26F3N3O4S: C, 
55.52; H, 5.27; N, 8.45; S, 6.44; F, 11.46. Found C, 55.28; H, 5.32; N, 8.26; S, 6.48; F, 
11.76. 

Example 276 

Preparation of [3-(4-{5-[2-(3-trifluoromethoxy-phenoxy)-ethylsulfanylmethyl]- 
[ 1 ,3,4]oxadiazol-2-yl} -phenoxy)-propyl]-dimethyl-amine 
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O 



N 



a) 2-(3-Trifluoromethoxy-phenoxy)-ethyl^-toluate 



In a similar manner as exemplified in Example 274 part d), 3-trifluoromethoxy- 
phenol (1.87 g, 10.5 mmol) was converted into 2-<3-trifluoromethoxy-phenoxy)-ethylp- 
toluate (3.31 g, 93%) as a white solid. 

J H NMR (CDC1 3 ) 8 7.92 (d, 2H, J=8.14 Hz), 7.27 (t, 1H, J=8.32 Hz), 7.22 (d, 2H, 
J=8.14 Hz), 6.77-6.87 (m, 3H), 4.63 (t, 2H, J=4.77 Hz), 4.28 (t, 2H, J=4.77 Hz), 2.39 (s, 
3H). MS(ES + )m/e34l. mp 63.0-64.0 °C. 

b) 2-(3-Trifluoromethoxy-phenoxy)-ethanol-l 



In a similar manner as exemplified in Example 274 part e), 2-(3- 
trifluoromethoxy-phenoxy>ethyl p-toluate (2.72 g, 8 mmol) was converted into 2-(3- 
trifluoromemoxy-phenoxy)-e1hanol-l (1.78 g, 100%) as a colorless oil. 

'H NMR (CDCI3) 8 7.13 (d, 2H, J=8.85 Hz), 6.85-6.94 (m, 2H), 4.05 (t, 2H, 
J=4.42 Hz), 3.95 (s, b, 2H), 1.96 (s, b, 1H). MS (ES 4 ) m/e 223. 

c) 2-(3-Trifluoromethoxy-phenoxy)-ethyl tosylate 



In a similar manner as exemplified in Example 274 part f), 2-(3- 
trifluoromethoxy-phenoxy)-emanol-l (666 mg, 2 mmol) was converted into 2-(3- 
trifluoromethoxy-phenoxy)-ethyl tosylate (1.00 g, 89%) as a white solid. 





0 



O 
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l HNMR (CDCI3) 6 7.79 (d, 2H, J=8.49 Hz), 7.82 (d, 2H, J=8.49 Hz), 7.23 (t, 1H, 
J=8.49 Hz), 6.80 (d, 1H, J=8.49 Hz), 6.70 (d, 1H, J=8.49 Hz), 6.58 (s, 1H), 4.34-4.38 (m, 
2H), 4.104.14 (m, 2H), 2.42 (s, 3H). MS (ES 4 ) m/e 377. mp 58.5-59.5 °C. 

d) Methyl 2-(3-trifluoromethoxy-ph^ 



In a similar manner as exemplified in Example 274 part g), 2-(3- 
trifluoromethoxy-phenoxy)-ethyl tosylate (753 mg, 2 mmol) was converted into methyl 2- 
(3-trifluorometioxy-phenoxy)-ethylsulfanyl-acetate (625 mg, 100%) as a colorless oil. 

l HNMR (CDCI3) 6 7.26 (t, 1H, J=8.49 Hz), 6.80 (d, 2H, J=8.49 Hz), 6.73 (s, 1H), 
4.16 (t, 2H, J=6.37 Hz), 3.71 (s, 3H), 3.34 (s, 2H), 3.01 (t, 2H, J=6.37 Hz). MS (ES 4 ) m/e 
311. 

e) 2-(3-Trifluoromethoxy-phenoxy)-ethylsulfanyl acetic acid 



In a similar manner as exemplified in Example 274 part h), methyl 2-(3- 
trifluoromethoxy-phenoxy)-ethylsulfanyl-acetate (620 mg, 2 mmol) was converted into 2- 
(3-tri£luoromethoxy-phenoxy)-ethylsulfanyl acetic acid (513 mg, 87%) as a colorless oil. 

X HNMR (CDCI3) 5 7.26 (t, 1H, J-8.14 Hz), 6.81 (d, 2H, J=8.14 Hz), 6.73 (s, 1H), 
4.18 (t, 2H, J-6.01 Hz), 3.38 (s, 2H), 3.04 (t, 2H, J-6.01 Hz). MS (ES") m/e 295. 

f) [3-(4- {5-[2^3-Trifluorome1hoxy-phenoxy)-e&ylsulfanylmethy^ ,3,4]oxadiazol-2- 
yl}-phenoxy)-propyl]-dimethyl-amine 




In a similar manner as exemplified in Example 274 part i), 2-(3-trifluoromethoxy- 
phenoxy)-ethylsulfanyl acetic acid (296 mg, 1 mmol) was converted into [3-(4-{5-[2-(3- 
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trMuoromethoxy-phenoxy)^thylsul^^ 
propyll-dhnethyl-amiae (280 mg, 56%) as a yellowish solid. 

*H NMR (CDC1 3 ) 5 7.93 (d, 2H, J=8.85 Hz), 7.24 (t, 1H, J=8.14 Hz), 6.97 (d, 2H, 
J=8.85 Hz), 6.79 (d, 2H, J=8.14 Hz), 6.72 (s, 1H), 4.16 (t, 2H, J=6.02 Hz), 4.07 (t, 2H, 
J=6.37 Hz), 4.00 (s, 2H), 3.03 (t, 2H, J=6.02 Hz), 2.45 (t, 2H, J=7.08 Hz), 2.25 (s, 6H), 
1.97 (m, 2H, J=6.37, 7.08 Hz). MS (ES 4 ) m/e 498. mp 46.0-46.5 °C. Anal. Calcd for 
C23H26F3N3O4S: C, 55.52; H, 5.27; N, 8.45; S, 6.44; F, 11.46. Found C, 55.55; H, 5.18; 
N,832; S, 6.49; F, 11.66. 

Example 277 

Preparation of [3-(4- {5-[2-{4-methoxy-phenoxy)-ethylsulfanyto 
yl}-phenoxy)-propyl]-dimethyl-aniine 

a) 2-(4-Methoxy-phenoxy>ethyl j p-toluate 

In a similar manner as exemplified in Example 274 part d), 4-methoxy-phenol 
(1.30 g, 10.5 mmol) was converted into 2-(4-methoxy-phenoxy>ethyl p-toluate (2.74 g, 
91%) as a white solid. 

*HNMR (CDC1 3 ) 8 7.92 (d, 2H, J=8.14 Hz), 7.21 (d, 2H, 1=8.14 Hz), 6.87 (d, 2H, 
J=9.20 Hz), 6.81 (d, 2H, 1=9.20 Hz), 4.60 (t, 2H, J=4.95 Hz), 4.23 (t, 2H, J=4.95 Hz), 
3.75 (s, 3H), 2.38 (s, 3H). MS (ES 4 ) m/e 287. mp 40.5-42.5 °C. 



b) 2-(4-Methoxy-plxenoxy>-ethanoH 
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In a similar manner as exemplified in Example 274 part e), 2-(4-methoxy- 
phenoxy)-ethyl p-toluate (2.29 g, 8 mmol) was converted into 2-(4-methoxy-phenoxy> 
ethanol-1 (1.28 g, 95%) as a white solid. 

l H NMR (CDCI3) S 6.83 (m, 4H), 4.01 (m, 2H), 3.91 (m, 2H), 3.75 (s, 3H), 2.07 
(s, b, 1H). MS (ES+) m/e 169. mp 68.5-69.0 °C. 

c) 2-(4-Methoxy-phenoxy)-ethyl tosylate 



In a similar manner as exemplified in Example 274 part f), 2-(4-methoxy~ 
phenoxy)-ethanol-l (504 mg, 2 mmol) was converted into 2-(4-methoxy-phenoxy)-ethyl 
tosylate (245 mg, 25%) as a white solid. 

l R NMR (CDCI3) 5 7.79 (d, 2H, J=8.14 Hz), 7.31 (d, 2H, J=8.14 Hz), 6.68-6.79 
(m, 4H), 4.29-4.34 (m, 2H), 4.05-4.11 (m, 2H), 3.73 (s, 3H), 2.42 (s, 3H). MS (ES 4 ) m/e 
323. mp 87.0-88.0 °C. 

d) Methyl 2-(4-Methoxy-phenoxy)-ethylsulfanyl-acetate 



In a similar manner as exemplified in Example 274 part g), 2-(4-methoxy- 
phenoxy)-ethyl tosylate (245 mg, 0.76 mmol) was converted into methyl 2-(4-methoxy- 
phenoxy)-ethylsulfanyl-acetate (191 mg, 98%) as a colorless oil. 

l H NMR (CDCI3) 8 6.81 (m, 4H), 4.11 (t, 2H, J-6.37 Hz), 3.74 (s, 3H), 3.71 (s, 
3H), 3.34 (s, 2H), 2.98 (t, 2H, J-6.37 Hz). MS (ES*) m/e 257. 

e) 2-(4-Methoxy-phenoxy)-ethylsulfanyl acetic acid 
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M a similar manner as exemplified in Example 274 part h), methyl 2-(4-methoxy- 
phenoxy>ethylsulfanyl-acetate (191 mg, 0.76 mmol) was converted into 2-<4-methoxy- 
phenoxy>emylsulfanyl acetic acid (144 mg, 79%) as a white solid. 

'H NMR (CDCfe) 5 6.81 (s, 4H), 4.14 (t, 2H, J=6.01 Hz), 3.74 (s, 3H), 3.39 (s, 
2H), 3.01 (t, 2H, J=6.01 Hz). MS (ES) m/e 241. mp 68.5-69.0 °C. 

f)[3_(4_{5-[2-(4-Metooxy-phenoxy)-efo^^ 
phenoxy)-propyl]-dimemyl-amine 




In a similar manner as exemplified in Example 274 part i), 2-(4-methoxy- 
phenoxy>emylsulfanyl acetic acid (121 mg, 0.5 mmol) was converted into [3-(4-{5-[2-(4- 
metooxy-phenoxy>etoylsiu^ylm 
dimethyl-amine (85 mg, 39%) as a white solid. 

X H NMR (CDC1 3 ) 5 7.92 (d, 2H, J=8.85 Hz), 6.97 (d, 2H, J=8.85 Hz), 6.75-6.84 
(m, 4H), 4.12 (t, 2H, J=6.l9Hz), 4.07 (t, 2H, J=6.37 Hz), 4.00 (s, 2H), 3.73 (s, 3H), 3.00 
(t, 2H, J=6.19 Hz), 2.45 (t, 2H J=7.25 Hz), 2.25 (s, 6H), 1.97 (m, 2H, J=6.37, 7.25 Hz). 
MS (ES 4 ) m/e 444. mp 77.5-78.0 °C. Anal. Calcd for C23H29N3O4S: C, 62.28; H, 6.59; 
N, 9.47; S, 7.23. Found C, 62.01; H, 6.60; N, 935; S, 7.26. 

Example 278 

Preparation of [3-(4-{5-[2-(l-naphthoxy)^toylsutf^ 
phenoxy)-propyl]-dimethyl-amine 




a) 2-(l-Naphthoxy>ethyltosylate 
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lh a similar manner as exemplified in Example 274 part f), 2-(l-naphthoxy)- 
ethanol-1 (565 mg, 2 mmol) was converted into 2-(l-naphthoxy)-ethyl tosylate (757 mg, 
74%) as a white solid. 

5 *H NMR (CDC1 3 ) 5 7.81 (d, 2H, J=8.49 Hz), 7.73 (d, 1H, J-8.14 Hz), 7.69 (d, 1H, 

J=9.91 Hz), 7.67 (t, 1H, J-8.32 Hz), 7.41. (t, 1H, J=8.14 Hz), 733 (d, 1H, J=8.14), 7.30 
(d, 2H, J-7.78 Hz), 6.97^7.02 (m, 2H), 4.40-4.44 (m, 2H), 4.22-428 (m, 2H), 2.40 (s, 
3H). MS(ES + )m/e343. mp 93.0-94.0 °C. 

10 b) Methyl 2-(l-naphthoxy)-et£ylsulfanyl-acetate 




In a similar manner as exemplified in Example 274 part g), 2-(l-naphthoxy)-ethyl 
tosylate (685 mg, 2 mmol) was converted into methyl 2-(l-naphthoxy)-ethylsulfanyI- 
acetate (552 mg, 100%) as a colorless oil. 
15 l H NMR (CDCI3) 5 8.21-8.27 (m, 1H), 7.74-7.81 (m, 1H), 7.39-7.51 (m, 3H), 

7.34 (t, 1H, J=7.79 Hz), 6.79 (t, 1H, J-7.08 Hz), 4.36 (t, 2H, J-6.37 Hz), 3.71 (s, 3H), 
3.39 (s, 2H), 3.17 (t, 2H, J-6.37 Hz). MS (ES 4 ) m/e 277. 

c) 2-(l-Naphthoxy)-ethylsulfenyl acetic acid 




20 

In a similar manner as exemplified in Example 274 part h), methyl 2-(l- 
naphthoxy)-ethylsulfanyl-acetate (552 mg, 2 mmol) was converted into 2-(l-naphthoxy> 
ethylsulfanyl acetic acid (500 mg, 95%) as a white solid. 

*H NMR (CDCI3) 5 8.20-828 (m, 1H), 7.74-7.82 (m, 1H), 7.44-7.50 (m, 2H), 
2 5 7.42 (d, 1H, J=8.49 Hz), 7.84 (dd, 1H, J=7.78, 8.49 Hz), 6.79 (d, 1H, J=7.78 Hz), 4.37 (t, 
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2H, J=6.01 Hz), 3.42 (s, 2H), 3.20 (t, 2H, J=6.01 Hz). MS (ESO m/e 261. mp 64.5-65.5 
°C. 

d)[3-(4-{5-[2-(l-Naphmoxy>^ylsii^ 
propyl]-<iimethyI-aniine 



la a similar manner as exemplified in Example 274 part i), 2-(l-naphthoxy> 
emyisulfanyl acetic acid (262 mg, 1 mmol) was converted into [3-(4-{5-[2-{l-naphthoxy> 
emylsul^ylmemyl]-[l,3,4]oxadiazol-2-yl}-phenoxy>-propyl]-d^ (344 mg, 

74%) as a white solid 

X H NMR (CDC1 3 ) 5 8.23-8.28 (m, 1H), 7.88-7.95 (m, 2H), 7.73-7.78 (m, 1H), 
7.38-7.49 (m, 3H), 7.33 (t, 1H, J=8.02 Hz), 6.92-6.98 (m, 2H), 6.78 (d, 1H, J=7.43 Hz), 
4.37 (t, 2H, J=6.01 Hz), 4.06 (t, 2H, J=6.37 Hz), 4.05 (s, 2H), 3.18 (t, 2H, J=6.01 Hz), 
2.46 (t, 2H, J=7.80 Hz), 2.25 (s, 6H), 1.97 (m, 2H, J=6.37, 7.80 Hz). MS (ES 4 ) m/e 464. 
mp 101.0-102.0 °C. Anal. Calcd for C26H29N3O3S: C, 67.36; H, 6.31; N, 9.06; S, 6.92. 
Found C, 67.07; H, 6.23; N, 8.98; S, 6.61. 

Example 279 

Preparation of [3-(4-{5-[2-(2-iiaphmoxy)-emylsulfanyto^^ 
phenoxy)-propyl]-dimemyl-amine 




O 




O 



N 



a) 2-(2-Naphthoxy)-ethyl tosylate 




O 



O 
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Ih a similar maimer as exemplified in Example 274 part f), 2-(2-naphthoxy>- 
emanol-1 (565 mg, 2 mmol) was converted into 2-(2-naphtlioxy)-ethyl tosylate (646 mg, 
63%) as a white solid. 

'H NMR (CDC1 3 ) 5 8.01 (d, 1H, J=8.85 Hz), 7.80 (d, 2H, J=8.49 Hz), 7.76 (d, 1H, 
5 J=7.78 Hz), 7.46 (t, 1H, J=8.14 Hz), 7.40 (t, 2H, J=8.49 Hz), 7.29 (t, 1H, J=7.78 Hz), 
7.24-7.28 (m, 2H), 6.67 (d, 1H, J=7.43 Hz), 4.50 (t, 2H, J=4.60 Hz), 4.31 (t, 2H, J=4.60 
Hz),2.39(s,3H). MS (ES + ) m/e 343. mp 79.0-80.0 °C. 

b) Methyl 2-(2-naphmoxy>ethylsulfanyl acetate 




Id a similar manner as exemplified in Example 274 part g), 2-(2-naphthoxy)-ethyl 
tosylate (514 mg, 1.5 mmol) was converted into methyl 2-(l-naphmoxy)-ethylsulfanyl- 
acetate (414 mg, 100%) as a colorless oil. 

'H NMR (CDCI3) 5 7.68-7.76 (m, 3H), 7.42 (q, 1H, J=6.72, 8.14 Hz), 7.32 (q, 1H, 
15 J=6.72, 7.08 Hz), 7.12 (d, 1H, J=8.14 Hz), 7.11 (s, 1H), 4.29 (t, 2H, J=6.37 Hz), 3.72 (s, 
3H), 3.38 (s, 2H), 3.08 (t, 2H, J=6.37 Hz). MS (ES"") m/e 277. 

c) 2-(2-Naphmoxy)-emylsulfanyl acetic acid 




20 In a similar manner as exemplified in Example 274 part h), methyl 2-(2- 

naphmoxy)-emylsnlfanyl-acetate (414 mg, 1.5 mmol) was converted into 2-(2- 
naphthoxy)-ethylsulfenyl acetic acid (345 mg, 88%) as a white solid. 

X H NMR (CDCI3) 5 7.66-7.77 (m, 3H), 7.42 (t, 1H, J=8.14 Hz), 7.32 (t, 1H, 
J=8.14 Hz), 7.08-7.15 (m, 2H), 4.30 (t, 2H, J=6.01 Hz), 3.38 (s, 2H), 3.08 (t, 2H, J=6.01 

25 Hz). MS (ESO m/e 261. mp 99.5-100.5 °C. 

d)P<4-{5-[2-(2-Naphmoxy)-emylsulfanylme%l]-[l,3,4]oxadiazol-2-yl} 
propyl]-dimethyl-amine 
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In a similar manner as exemplified in Example 274 part i), 2-{2-naphthoxy> 
ethylsulfanyl acetic acid (262 mg, 1 mmol) was converted into [3-(4-{5-[2-(2-naphthoxy>- 
emylsulfjmylmemylHl.S^oxad^ (291 mg, 

5 63%) as a white solid. 

*H NMR (CDC1 3 ) 8 7.89 (d, 2H, J=8.85 Hz), 7.73 (d, 1H, J=8.14 Hz), 7.69 (t, 2H, 
J=8.14 Hz), 7.41 (q, 1H, J=7.08, 7.78 Hz), 7.31 (q, 1H, J=6.72, 7.O8 Hz), 7.09-7.14 (m, 
2H), 6.91 (d, 2H, J=8.85 Hz), 4.30 (t, 2H, J=6.01 Hz), 4.05 (s, 2H), 4.04 (t, 2H, J=6.37 
Hz), 3.10 (t, 2H, J=6.01 Hz), 2.44 (t, 2H, J=7.16 Hz), 2.24 (s, 6H), 1.96 (m, 2H, J=6.37, 
10 7.16 Hz). MS (ES*) m/e 464. mp 97.0-98.0 °C. Anal. Calcd for C26H29N3O3S: C, 67.36; 
H, 6.31; N, 9.06; S, 6.92. Found C, 66.89; H, 6.41; N, 8.95; S, 6.89. 

Example 280 

Preparation of (3- {4-[5-(2-tert-butoxy-emylsulfinylmethylHl ,3,4]oxadiazol-2-yl]- 
15 phenoxy}-propyl>dimethyl-amine 



In a similar manner as exemplified in Example 274 part f), 2-tert-butoxy- 
20 ethanol-1 (2.36 g, 20 mmol) was converted into 2-tert-butoxy-ethyl tosylate (521 g, 
96%) as a colorless oil. 

l H NMR (CDQ 3 ) 8 7.78 (d, 2H, J=8.14 Hz), 7.31 (d, 2H, J=8.14 Hz), 4.09 (t, 2H, 
J=5.13 Hz), 3.52 (t, 2H, J=5.13 Hz), 2.42 (s, 3H), 1.10 (s, 9H). MS (ES*) m/e 273. 




a) 2-fert-Butoxy-ethyl tosylate 




O 



O 
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b) Methyl 2-(2-/er/-butoxy)-ethylsulfanyl-acetate 



1 o 




In a similar manner as exemplified in Example 274 part g), 2- tert-butoxy-ethyl 
tosylate (5.21 g, 19 mmol) was converted into methyl 2-fcert-butoxy-ethylsidfanyl- 
acetate (3.94 g, 100%) as a colorless oil. 

! H NMR (CDC1 3 ) 5 3.71 (s, 3H), 3.54 (t, 2H, J=6.55 Hz), 3.30 (s, 2H), 2.75 (t, 2H, 
J=6.55 Hz), 1.17 (s, 9H). MS (ES 4 ) m/e 207. 

c) 2-fert-Butoxy-ethylsulfanyl acetic acid 



In a similar manner as exemplified in Example 274 part h), methyl 2-(2-tert> 
butoxy)-ethylsulfanyl-acetate (3.94 g, 19 mmol) was converted into 2-te:rt-butoxy- 
ethylsulfanyl acetic acid (3.30 g, 90%) as a colorless oil. 

*H NMR (CDCI3) S 3.63 (t, 2H, J-6.01 Hz), 3.35 (s, 2H), 2.80 (t, 2H, J=6.01 Hz), 
1.20 (s, 9H). MS (ESO m/e 191. 

d) (3-{4-[5-(2-te/*-Butoxy^ 
dimethyl-amine 



In a similar manner as exemplified in Example 274 part i), 2-tert-butoxy- 
ethylsulfanyl acetic acid (777 mg, 4 mmol) was converted into (3-{4-[5-(2-tert-Butoxy- 
ethylsulfanylmethyl)-^ (590 mg, 

37%) as a brown oil. 

! H NMR (CDCI3) 8 7.95 (d, 2H, J-8.85 Hz), 6.97 (d, 2H, J-8.85 Hz), 4.06 (t, 2H, 
J=6.37 Hz), 3.97 (s, 2H), 3.55 (t, 2H, J=6.29 Hz), 2.78 (t, 2H, J=6.29 Hz), 2.44 (t, 2H, 
J=7.26 Hz), 2.24 (s, 6H), 1.96 (m, 2H, J=6.37, 7.26 Hz), 1.16 (s, 9H). MS (ES*) m/e 394. 
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e ) (3-{4-[5<2-^-Butoxy-ethylsu^ 
dimethyl-amine maleate 



5 To a hot solution of maleic acid (193 mg, 1.7 mmol) in ethyl acetate (1 mL) was 

added a solution of (3-{4-[5<2-tert-Butoxy-ethylsulfanylmethyl)^ 
phenoxy}-propyl>dimethyl-amine (590 mg, 1.5 mmol) in ethyl acetate with stirring. 
After 10 minutes, solvent was removed on a rotary evaporator. The oily residue was 
dissolved in dichloromethane (1 mL) followed by addition of diethyl ether (20 mL). The 

10 mixture was rapidly stirred at 23 °C till solid formed. The solid was collected by 
filtration, washed with diethyl ether (3X5 mL), and dried in vacuum to provide a light 
brown solid (300mg, 39%). 

l H NMR (CDCI3) 5 7.96 (d, 2H, J=8.85 Hz), 6.94 (d, 2H, J=8.85 Hz), 6.22 (s, 
2H), 4.13 (t, 2H, J=5.48 Hz), 3.97 (s, 2H), 3.56 (t, 2H, J=6.19 Hz), 3.27 (t, 2H, J=7.96 

15 Hz), 2.87 (s, 6H), 2.77 (t, 2H> J=6.19 Hz), 2.22-2.34 (m, 2H), 1.16 (s, 9H). MS (ES+) m/e 
394. mp 84.5-85.5 °C. Anal. Calcd for C24H35N3O7S: C, 56.56; H, 6.92; N, 8.25; S, 6.29. 
Found C, 56.33; H, 6.85; N, 8.36; S, 6.03. 

Example 281 

2 0 Preparation of (3- (4-[5<2-methoxy-ethylsul^ 
phenoxy}-propyl)-dimethyl-amirie 



x 




N — N 




a) Methyl 2<2-methoxy)-ethylsulfenyl-acetate 
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In a similar manner as exemplified in Example 274 part g), 2-bromoethyl methyl 
ether (L39 g, 10 mmol) was converted into methyl 2-(2-methoxy)-ethylsulfanyl-acetate 
(1.06 g, 64%) as a colorless oil. 

l R NMR (CDCI3) 5 3.71 (s, 3H), 3.57 (t, 2H, J=6.37 Hz), 3.33 (s, 3H), 3.27 (s, 
5 2H), 2.80 (t, 2H, J-6.37 Hz). MS (ES*) m/e 165. 

b) 2-Methoxy-ethylsulfanyl acetic acid 

o 

In a similar manner as exemplified in Example 274 part h), methyl 2-(2- 
10 methoxy)-ethylsulfanyl-acetate (1.06 g, 19 mmol) was converted into 2-methoxy- 
ethylsulfanyl acetic acid (0.84 g, 87%) as a colorless oil. 

^NMR (CDCI3) 8 3.62 (t, 2H, J=6.01 Hz), 3.36 (s, 3H), 332 (s, 2H), 2.84 (t, 2H, 
J=6.01 Hz). MS (ES")m/e 149. 

15 c) (3- {4-[5-(2-Methoxy-ethylsulfanylmethyl)-[ 1 ,3,4]oxadiazol~2-yl]-phenoxy}-propyl)- 
dimethyl-amine 

N — N 




In a similar maimer as exemplified in Example 274 part i), 2-methoxy- 
ethylsulfanyl acetic acid (549 mg, 3.7 mmol) was converted into (3-{4-[5-(2-methoxy- 
20 ethybulfanylmethylH^ (900 mg, 

69%) as a white solid 

! H NMR (CDCI3) 8 7.96 (d, 2H, J=8.85 Hz), 6.95 (d, 2H, J=8.85 Hz), 4.15 (t, 2H, 
J=5.66 Hz), 3.94 (s, 2H), 3.58 (t, 2H, J=6.01 Hz), 3.32 (s, 3H), 3.19-3.26 (m, 2H), 2.83 (s, 
6H), 2.81 (m, 2H, J=6.01 Hz), 2.37-2.46 (m, 2H). MS (ES 4 ) m/e 352. 

25 

d) (3-{4-[5~(2-Methoxy-ethylsiri^ 
dimethyl-amine maleate 



1 
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N — N 

V 



C0 2 H 



CO z H 



In a similar manner as exemplified in Example 280 part e), (3-{4-[5-(2-methoxy- 
emylsulfanylmemylHU^oxad^ (300 mg, 

0.85 mmol) was converted (S-f^^^-methoxy-emylsulfanylmethylHl^.^oxadiazol^- 
yl]-phenoxy}-propyl)-dime1hyl-amine maleate (278 mg, 70%) as a white solid. 

l K NMR (CDC1 3 ) 8 7.97 (d, 2H, J=8.85 Hz), 6.95 (d, 2H, J=8.85 Hz), 6.23 (s, 
2H), 4.13 (t, 2H, J=5.66 Hz), 3.95 (s, 2H), 3.59 (t, 2H, J=6.01 Hz), 3.33 (s, 3H), 3.26 (t, 
2H, J=7.96 Hz), 2.86 (s, 6H), 2.82 (t, 2H, J=6.01 Hz), 2.24-2.84 (m, 2H). MS (ES 4 ) m/e 
352. mp 97.5-99.0 °C. AnaL Calcd for C2iH 29 N 3 07S: C, 53.95; H, 6.25; N, 8.99; S, 6.86. 
Found C, 53.83; H, 6.26; N, 8.92; S, 6.99. 



Preparation of (3-{4-[5-(2-phenytaethoxy-e1hyte^ 
phenoxy} -propyl>dimethyl-amine 



In a similar manner as exemplified in Example 274 part g), benzyl 2-bromoethyl 
ether (2.15 g, 10 mmol) was converted into methyl 2-(2-phenylmemoxy)-emylsnlfanyl- 
acetate (2.19 g, 91%) as a colorless oil. 

J H NMR (CDCI3) 5 7.21-7.39 (m, 5H), 4.52 (s, 2H), 3.69 (s, 3H), 3.66 (t, 2H, 
J=6.37 Hz), 3.28 (s, 2H), 2.85 (t, 2H, J=6.37 Hz). MS (ES*) m/e 241. 



Example 282 



N — N 




a) Methyl 2-(2-phenytoethoxy)-ethylsulfanyl-acetate 




O 



b) 2-Phenylmethoxy-ethylsulfenyl acetic acid 
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OH 



O 



la a similar manner as exemplified in Example 274 part h), methyl 2-(2- 
phenylmethoxy)-ethylsuIfenyl-acetate (2.16 g, 9 mmol) was converted into 2- 
phenylmethoxy-ethylsulfanyl acetic acid (1.89 g, 92%) as a colorless oil. 

l R NMR (CDC1 3 ) S 7.23-7.36 (m, 5H), 4.53 (s, 2H), 3.69 (t, 2H, J=6.19 Hz), 3.32 
(s, 2H), 2.87 (t, 2H, J=6.19 Hz). MS (ESO m/e 225. 

c) (3-{4-[5-(2-Phenylmethoxy-ethylsul^^ 
propyl)-dimethyl-amine 



In a similar manner as exemplified in Example 274 part i), 2-phenylmethoxy- 
ethylsulfanyl acetic acid (675 mg, 3 mmol) was converted into (3-{4-[5-(2- 
phenyme&oxy-ethylsulfanylmethyl)- [ 1 ,3,4]oxadiazol-2-yl]-phenoxy} -propyl)-dimethyl- 
amine (994 mg, 78%) as a white solid. 

! H NMR (CDCI3) 8 7.93 (d, 2H, J-8.85 Hz), 7.21-7.34 (m, 5H), 6.97 (d, 2H, 
J=8.85 Hz), 4.52 (s, 2H), 4.06 (t, 2H, J=6.37 Hz), 3.94 (s, 2H), 3.67 (t, 2H, J=6.37 Hz), 
2.86 (t, 2H, J=6.37 Hz), 2.44 (t, 2H, J-7.26 Hz), 2.24 (s, 6H), 1.96 (m, 2H, J=6.37, 7J26 
Hz). MS (ES*) m/e 428. 

d) (3-{4-[5-(2-Phenylmethoxy-ethyls^ 
propyl)-dimethyl-amine maleate 



la a similar manner as exemplified in Example 280 part e), (3-{4-[5-(2- 
phenylmethoxy-ethylsulfanylm^ 




N — N 



O 



N 
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amine (497 mg, 1.16 mmol) was converted (3-{4-[5-(2-phenyimetboxy- 
ethylsulfkiylmethylHl^ maleate 
(537 mg, 85%) as a white solid 

l H NMR (CDC1 3 ) 5 7.95 (d, 2H, J=8.85 Hz), 7.20-7.34 (m, 5H), 6.94 (d, 2H, 
J=8.85 Hz), 6.25 (s, 2H), 4.52 (s, 2H), 4.13 (t, 2H, J=5.48 Hz), 3.95 (s, 2H), 3.68 (t, 2H, 
J=6.37 Hz), 3.27 (t, 2H, J=7.96 Hz), 2.87 (s, 6H), 2.86 (t, 2H, J=6.37 Hz), 2.30 (m, 2H, 
J=5.48, 7.96 Hz). MS (ES 4 ) m/e 428. mp 71.5-72.0 °C. Anal. Calcd for C27H33N3O7S: 
C, 59.65; H, 6.12; N, 7.73; S, 5.90. Found C, 59.52; H, 6.07; N, 7.73; S, 5.99. 

Example 283 
Preparation of (3-{2,6-dicmoro^[5K2-ph^^ 
yl]-phenoxy}-propyl)-dimethyl-amine; fumaric acid salt 




a) Methyl 3,5-dicMoro-4-(3-dimelhylamino-propoxy)-beDzoate 




17.05 gm (77.1 mmol) of methyl 3,5-dichloro-4-hydroxybenzoate, 22^6 gm (84.9 mmol) 
of triphenylphosphine, and 10.0 mL (84.9 mmol) of 3-dimethylaminopropan-l-ol were 
dissolved in 1 00 mL of dry THF and with stirring under dry nitrogen cooled to 0 °C. 
16.7 ml (84.9 mmol) of diisopropylazodicarboxylate was then slowly added over 5 
minutes. Stirring was continued at 0 °C for 2hours and then at room temperature for a 
further 2hours. The solvents were then removed under reduced pressure to yield an oil. 
This was diluted with about 100 mL of ethylacetate which was then extracted 3 times with 
3N HC1. The aqueous extracts were combined, cooled to 0 °C and solid sodium 
hydroxide was added until the aqueous phase was at least pH 10. The basified aqueous 
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fractioa was then extracted twice with 50 ml portions of methylene chloride which were 
men combined, dried over magnesium sulfate, filtered, and evaporated to give 16.3 gm 
(70%) of methyl 3,5-dicmoro-4-(3H3imemylammo-propoxy)-henzoate as a thick syrup. 

5 'HNMR (CHCl 3 -dl) 8 7.91 (s, 1H), 4.09 (t, 2H, J = 6.37 Hz), 3.86 (s, 3H), 2.49 (t, 2H, J 
- 7.78 Hz), 2.22 (s, 6H), 1.95 - 2.02 (m, 2H). 

b) 3,5-Dicmoro-4-(3-dime1hylamino-propoxy>benzoic acid hydrazide 



10 5.01 gm (16.43 mmol) of methyl 3,5^ficMoro^K3-^emylaniino-propoxy)-benzoate 
was dissolved in 15 mL of ethanol and 15 ml of hydrazine hydrate were added. The 
mixture was heated at 90 °C for 5.5h and then cooled to room temperature. The mixture 
was diluted with about 100 mL of methylene chloride, which was then washed with about 
30 mL of water. The aqueous layer was washed once with about 30 ml of ethylacetate 

15 and then the organic fractions were combined, dried over magnesium sulfate, filtered, and 
evaporated to yield 3.56 gm (71%) of 3,5^KcMoro^(3-dimemylaraino-propoxy)-benzoic 
acid hydrazide as a waxy solid 

l H NMR (CHCl 3 -dl) 5 7.69 (s, 2H), 4.08 (t, 2H, J = 6.72 Hz), 2.50 (t, 2H, J = 7.78 Hz), 
2 0 2.23 (s, 6H), 1.95 - 2.02 (m, 2H). 

c) (3-{2,6-DicWoro-4-[5-(2-phenoxy-e%lsulfanylmethyl)-[l 3,4]oxadiazoi-2-yI]- 
phenoxy}-propyl)-dimemyl-amine; fumaric acid salt 
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3.05 gm (10.0 mmol) of 3,5-dicmoro^3-dimethyla^ acid 
hydrazide, 2.12 gm (10.0 mmol) of (2-phenoxy-ethyIsulfenyI)-acetic acid, 7.87 gm (30.0 
mmol) of triphenylphosphine, 8.3 ml (60.0 mmol) of triefhylamine, were suspended in 25 
5 mL of dry acetonitrile and stiired at room temperature. 4.8 mL (50.0 mmol) of carbon 
tetrachloride was then slowly added. The resultant mixture was stirred at room 
temperature for about 5hours and then the solvent was removed under reduced pressure. 
The resultant oil was diluted with about 50 mL of ethylacetate which was then extracted 
with two portions of about 15 mL 3N HC1. The combined acidic extracts were basified 

1 0 with solid sodium hydroxide and then extracted with two approximately 30 mL portions 
of methylene chloride. The methylene chloride extracts were dried over magnesium 
sulfate, filtered, and then evaporated to yield 3.94 gm of a dark red oil. The oil was 
chromatographed on about 100 gm of silica gel using sequentially 500 mL of ethylacetate, 
a 1,000 mL gradient of from 0 to 40% methanol in ethylacetate and then 1,000 mL of 40% 

15 methanol in methylene chloride to give 1.45 gm of the desired free base. This was 

dissolved in a mixture of ethylacetate and methylene chloride and 344 mg of fumaric acid 
was added. The solvents were evaporated and the residue was triturated in diethyl ether to 
give 1.48 gm of (3-{2,6-dicMoro^[5<2-phenoxy-ethylsulfanylme1hyl)^ 
2-yl]-phenoxy}-propyl)^iimethyl-ainine; fumaric acid salt as a solid, mp = 95 - 99°C. 

20 

*H NMR (CH 3 OH-d4) 5 7.97 (s, 2H), 7.18 (t, 2H, J - 8.14 Hz), 6.81 - 6.87 (m, 3H), 6.66 
. (s, 2H), 4.21 (t, 2H, J = 5.66 Hz), 4.13 - 4.17 (m, 4H), 3.40 - 3.46 (m, 2H), 3.03 (t, 2H, J 
= 6.01 Hz), 2.91 (s, 6H), 2.23 - 2.32 (m, 2H). 



25 Anal. Calcd for C^CfeNs^S: C, 52.18; H, 4.88; N, 7.02; CI, 11.85. Found C, 52.20; 
H,4.74; N, 7.88; CI, 11.86. 
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Example 284 
Preparation of (3- {2-methoxy-4-[5-(2-phenoxy-ethylsu^ 
yl]-phenoxy}-pix>pyl)-dimethyl-ainirie; maleic acid salt 




a) Methyl 4-(3-dimethylamino-propoxy)-3-methoxy benzoate 




In a similar manner as exemplified in Example 283 part a), 10.0 gm of methyl 4-hydroxy- 
3-methoxybenzoate was converted into 16.08 gm of methyl 4-(3-dimethylamino- 
propoxy)-3-methoxy benzoate as a yellow oil. 

l K NMR (CHCl 3 -dl) S 7.60 (dd, 1H, J = 8.49, 2.12 Hz), 7.50 (d, 1H, J = 2.12 Hz), 6.86 
(d, 1H, J = 8.49 Hz), 4.09 (t, 2H, J - 6.72 Hz), 3.87 (s, 3H), 3.84 (s, 3H), 2.41 (t, 2H, J = 
7.08 Hz), 2.20 (s, 6H), 1.94 - 2.04 (m, 2H). 

b) 4-(3-Dimethylamino-propoxy)-3-methoxy benzoic acid hydrazide 

O 




In a similar manner as exemplified in Example 283 part b), 16 gm of methyl 4-(3- 
dimethylamino-propoxy)-3-methoxy benzoate was converted into 4-(3-dimethylamino- 
propoxy)-3-methoxy benzoic acid hydrazide a portion of which was purified by 
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chromatography on silica gel using a 6% 2N ammonia in methanol mixture in methylene 
chloride to yield 1 .35 gm of a white solid 

*H NMR (CHCb-dl) 5 8.06 (bs, 1H), 7.83 (d, 1H, J - 2.12 Hz), 7.22 (dd, 1H, J - 8.40 
Hz), 6.80 (d, 1H, J - 8.49 Hz), 4.02 (t, 2H, J = 6.72 Hz), 3.81 (s, 3H), 2.38 (t, 2H, J = 7.43 
Hz, 2.17 (s, 6H), 1.90 - 1.99 (m, 2H). 

c) (3-{2-Methoxy-4^5-(2-pheno^^ 

phenoxy}-piopyi)-dimethyl-amine; maleic acid salt 




OH 

OH 



In a similar manner as exemplified in Example 283 part c), 1 .37 gm of 4-(3- 
dimethylamino-propoxy)-3-methoxy benzoic acid hydrazide was converted into 1.62 gm 
of (3- {2-methoxy-4-[5-(2^henoxy 

phenoxy}-propyl)-dimethyl-amine; maleic acid salt except The initial reaction mixture 
1 5 was evaporated to dryness, taken up in ethyl acetate, and washed with saturated sodium 
bicarbonate. The organic phase was dried over magnesium sulfate, filtered, and 
evaporated to yield a solid which was chromatographed on about 100 gm of silica gel 
using 500 mL of ethylacetate, a 500 mL gradient of a 0 to 5% 2N ammonia in methanol 
mixture in methylene chloride, and 1,500 mL of a 5% 2N ammonia in methanol mixture 
20 in methylene chloride. The free base was converted into the maleic acid salt by addition 
of an equivalent of maleic acid to the free base in hot ethyl acetate. The desired salt 
precipitated from solution as a white solid which was collected by filtration, mp - 114- 
116°C. 



25 *H NMR (CH 3 OH-d4) 6 7.54 - 7.58 (m, 2H), 7.19 (t, 2H, J = 8.14 Hz), 7.09 (d, 1H, J = 
8.85 Hz), 6.84 - 6.90 (m, 2H), 6.20 (s, 2H), 4.22 (t, 2H, J = 5.66 Hz), 4.17 (t, 2H, J = 6.01 
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Hz), 4.13 (s, 2H), 3.90 (s, 3H), 3.38 (t, 2H, J - 7.08 Hz), 3.03 (t, 2H, J = 6.01 Hz), 2.96 (s, 
6H), 2.23- 2.31 (m,2H). 

Anal. Calcd for C^Hs^OgS: C, 57.95; H, 5.94; N, 7.51. Found C, 58.02; H, 5.89; N, 
7.49. 

Example 285 

Preparation of (3- {2,6-dimethoxy-4-[5<2-pheno^ 
[l,3,4]oxadiazol-2-yl]-phenoxy}-propyl)-dimetiiyl-amine; maleic acid salt 

0~ 




a) Methyl 3,5-dimethoxy-4<3-dimethylamino-propoxy)-benzoate 




In a similar manner as exemplified for Example 283, part a), 5.0 gm (23.56 mmol) of 
methyl 3,5-dimethoxy-4-hydroxybenzoate was converted into 6.96 gm (100%) of methyl 
3,5-dime1hoxy-4-(3-dimethylamino-propoxy)-benzoate as a yellow oil. 
*H NMR (CHCl 3 -dl) 5 7.25 (s, 2H), 4.05 (t, 2H, J » 6.72 Hz), 3.86 (s, 3H), 3.85 (s, 6H), 
2.44 (t, 2H, J = 7.08 Hz), 2.20 (s, 6H), 1.84 - 1.93 (m, 2H). 

b) 3,5-<timethoxy-4^3-dimethylan^^ acid hydrazide 
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O 




In a similar manner as exemplified for Example 283, part b), 2.49 gm of methyl 3,5- 
dimethoxy-4^3-dimethylamino-propoxy)-benTO was converted into 1.99 gm (80%) of 
3,5Klimethoxy-4-(3-dimethyl acid hydrazide as a white waxy 

solid excepting that the reaction was carried out at room temperature for 24h. mp = 95 - 
96°C 

l H NMR (CHCl 3 -dl) 8 6.93 (s, 2H), 4.02 (t, 2H, J = 6.72 Hz), 3.84 (s, 6H), 2.44 (t, 2H, J 
= 7.08 Hz, 2.21 (s, 6H), 1.84 - 1.93 (m, 2H). 

c) (3-{2,6-Dimethoxy^-[5^2-phenoxy-e^^^ 
phenoxy}-pn>pyl)-dimethyl-amine; maleic acid salt 




In a similar manner as exemplified for Example 284 part c), 1 .06 gm of 3,5-dimethoxy-4- 
(3-dimethylamino-propoxy)-benzoic acid hydrazide was converted into 1 .20 gm of (3- 
{2,6-dmethoxy^-[5K2-phm^^ 

propyl)-dimethyl-amine; maleic acid salt as a white solid except that 2N sodium 
hydroxide was substituted for the saturated sodium bicarbonate in the ethyl acetate wash. 
mp = 103-104°C 

l H NMR (CH 3 OH-<i4) 5 7.30 (s, 2H), 7.19 (t, 2H, J = 7.78 Hz), 6.84 - 6.89 (m, 2H), 6.22 
(s, 2H), 4.13-4.19 (m, 6H), 3.91 (s, 6H), 3.45 (t, 2H, J = 6.72 Hz), 3.04 (t, 2H, J - 6.01 
Hz), 2.96 (s, 6H), 2.12 - 2.19 (m, 2H). 
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Anal. Calcd for C28H35N3O9S: C, 57.03; H, 5.98; N, 7.13. Found C, 57.01; H, 5.84; N, 
7.10. 



Example 286 
Pi^arationof(3-{2-chloro^[5-(2-phenoxy-e^ 
phenoxy}-propyl)-dhnethyl-amine; maleic acid salt 




a) Methyl 3^Uoro^-(3-dimethylamino-propoxy)-benzoate 




' In a similar manner as exemplified for Example 283, part a), 5.01 gm of methyl 3-chloro- 
4hydroxybenzoate was converted into 6.39 gm of methyl 3-cUoro-4^3Hnme&ylamino- 
propoxy)-benzoate as a yellow oil. 

*H NMR (CHCl 3 -dl) 8 8.00 (d, 1H, J = 2.12 Hz), 7.86 (dd, 1H, J = 8.49, 2.12 Hz), 6.91 
(d, 1H, J = 8.85 Hz), 4.11 (t, 2H, J - 6.72 Hz), 3.85 (s, 3H), 2.45 (t, 2H, J = 7.08 Hz), 2.22 
(s,6H), 1.94- 2.03 (m,2H). 

O 

T 

b) 3-Chloro^-(3-dimethylamino-propoxy)-benzoic acid hydrazide 
la a similar manner as exemplified for example 285 part b), 6.35 gm of methyl 3-chIoro- 
4-(3-dimethylamino-propoxy)-benzoate was converted into 5.81 gm of 3-chloro-4-(3- 
dimethylamino-propoxy)-benzoic acid hydrazide as a white waxy solid. 
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! H NMR (CHCl 3 -dl) 8 8.06 (bs, 1H), 7.79 (d, 1H, J = 2.12 Hz), 7.61 (dd, 1H, J - 8.40, 
2.48 Hz), 6.88 (d, 1H, J = 8.85 Hz), 4.07 (t, 2H, J = 6.37 Hz), 2.44 (t, 2H, J = 7.08 Hz), 
2.21 (s, 6H), 1.92 - 2.01 (m, 2H). 
c)(3-{2-CMoro-4-[5-(2-phenoxy-emylsu^ 
propyl)-dimethyl-amine; maleic acid salt 




In a similar manner as exemplified for example 284 part c), 2.49 gm of 3-chloro-4-(3- 
dimemylamino-propoxy)-benzoic acid hydrazide was converted into 1 .84 gm of (3- {2- 
cworo-4-[5-(2-phenoxy-emylsulfai^^^ 
dimemyl-amine; maleic acid salt as a white solid. 

'HNMR (CH 3 OH-d4) 5 7.99 (d, 1H, J = 2.12 Hz), 7.90 (dd, 1H, J = 8.85, 2.12 Hz), 7.16 

- 7.26 (m, 3H), 6.83 - 6.89 (m, 3H), 621 (s, 2H), 4.27 (t, 2H, J = 5.66 Hz), 4.17 (t, 2H, J 

- 6.01 Hz), 4.13 (s, 2H), 3.38 (t, 2H, J = 7.43), 3.03 (t, 2H, J = 6.01 Hz), 2.95 (s, 6H), 
2.26- 2.85 (m,2H). 

Anal. Calcd for QsHsoClNsOyS: C, 55.36; H, 5.36; N, 7.45; CI, 6.29. Found C, 55.50; H, 
5.24; N, 7.37, CI, 629. 

Example 287 

Preparation of (3-{2-fluoro-4-[5-(2-phenoxy-emylsulfanylmemyl)-[l,3,4]oxadia^ 
phenoxy}-piopyl)-dimemyl-amine; maleic acid salt 




a) Methyl 4-(3-dimemylamino-propoxy)-3-£luoro benzoate 



WO 03/097047 



-516- 



PCT/US03/12123 



O 




In a similar manner as exemplified in Example 283 part a), 2.82 gm of methyl 3-fluoro-4- 
hydroxybenzoate was converted into 3.95 gm of methyl 4-<3-dimethylamino-propoxy)-3- 
fluoro benzoate as a yellow oil. 
5 l H NMR (CHCU-dl) 5 7.74 (d, 1H, J - 9.20 Hz), 7.69 (d, 1H, J - 9.55 Hz), 4.11 (t, 2H, J 
- 6.37 Hz), 3.84 (s, 3H), 2.42 (t, 2H, 6.72 Hz), 2.21 (s, 6H), 1.92 - 2.01 (m, 2H). 
b) 4-(3-Dimethylamino-propoxy)-3-fluoro benzoic acid hydrazide 



O 




10 In a similar manner as exemplified in Example 285 part b), 3.84 gm of methyl 4-(3- 
dimethylamino-propoxy)-3 -fluoro benzoate was converted into 3.51 gm of 4-(3- 
dimethylamino-propoxy)-3-fluoro benzoic acid hydrazide as a white solid mp = 109 - 
111°C. 

! H NMR (CHCl 3 -dl) 8 7.41 - 7.51 (m, 2H), 6.97 (t, 1H, J - 8.49), 4.10 (t, 2H, J - 6.72 
15 Hz), 2.43 (t, 2H, J = 7.08 Hz), 2.22 (s, 6H), 1.93 - 2.02 (m, 2H). 

c)(3-{2-Fluom^-[5-(2-pheno^^ 
propyl)-dimethyl-amine; maleic acid salt 
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In a similar manner as exemplified in example 284 part c), 1.01 gm of 4-{3- 
dimethylairdn(>-propoxy)-3-fluoro benzoic acid hydrazide was converted into 448 mg of 
(3-{2-fhioro^[5^2-phemoxy^yte 

propyl)-«iimethyl-amme; maleic acid salt as a beige solid mp = 70 — 72 °C. 



5 ! HNMR (CH 3 OH-d4) 5 7.76 (d, 1H, J = 8.85 Hz), 7.72 (d, 1H, J = 11.32 Hz), 7.26 (t, 1H, 
J = 8.49 Hz), 7.19 (t, 2H, J = 8.85 Hz), 6.84 - 6.90 (m, 3H), 6.22 (s, 2H), 426 (t, 2H, J = 
5.66 Hz), 4.18 (t, 2H, J = 6.01 Hz), 4.13 (s, 2H), 3.35 (t, 2H, J = 7.43 Hz), 3.03 (t, 2H, J - 
637 Hz), 2.93 (s, 6H), 2.23 - 2.32 (m, 2H). 

Anal. Calcd for C26H30FN3O7S: C, 57.03; H, 5.52; N, 7.67. Found C, 56.68; H, 5.32; N, 



Example 288 

Preparation of dimethyl-(3- {5-[5-(2-phenoxy^thylsul£anylmeth)rf[)-[l ,3,4]oxadiazol-2-yl]- 
pyridin-2-yloxy} -propyl)-amine 



In a similar manner as exemplified for Example 283, part a), 5.0 gm of benzyl 6- 
hydroxynicotinate was converted into a 50:50 mixture of 6^3-^imethylammo-propoxy)- 
2 0 nicotinic acid benzyl ester and it's N-alkylated isomer as a light yellow oil. 

b) 6-(3-Dimethylamino-piopoxy)-nicotinic acid hydrazide 



10 



7.71. 



15 




a) 6^3-Dimethylainino-propoxy)-nicotmic acid benzyl ester 
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In a similar manner as exemplified in example 285 part b), 7.0 gm of a 50:50 mixture of 
6^(3-dimemj4animo-propoxy)-nicotinic acid benzyl ester and it's N-alkylated isomer were 
converted into a mixture of N- and O-alkylated hydrazides which was separated by 
chromatography on silica gel using a 0 to 10% gradient of a 2N ammonia in methanol 
mixture in methylene chloride. 1 .96 gm of 6-(3-dimemylammo-propoxy)-nicotinic acid 
hydrazide was obtained as a white solid, mp = 81 - 83 °C. 

l H NMR (CHCU-dl) 5 8.50 (s, 1H), 7.93 (d, 1H, J = 10.61 Hz), 7.86 (bs, 1H), 6.73 (d, 
1H, J = 8.85 Hz), 4.35 (t, 2H, J = 6.72 Hz), 2.45 (t, 2H, J = 7.08 Hz), 2.25 (s, 6H), 1.87 - 
2.00 (m, 2H). 

c)Dime&yl-(3-{5-[5-(2-phenoxy-etoyl^^ 
yloxy}-propyl)-amine 



In a similar manner as exemplified in example 284, part c), 1.00 gm of 6-(3- 
dimemylammo-propoxy)-mcotinic acid hydrazide was converted into 774 mg of the free 
basedimethyl-(3-{5-[5-(2-phenoxy-emylsu^ 
2-yloxy}-propyl)-amine as a white solid, mp = 69 - 70°C. 

5 H NMR (CHClrdl) 8 8.67 (d, 1H, J - 1.77 Hz), 8.13 (dd, '1H, J * 8.85, 2.48 Hz), 724 (t, 
2H, J = 8.85), 6.92 (t, 1H, J - 7.43 Hz), 6.92 (t, 1H, J = 7.43 Hz), 6.86 (d, 2H, J = 7.78 
Hz), 6.80 (d, 1H, J = 8.85 Hz), 4.40 (t, 2H, 6.72 Hz), 4.18 (t, 2H, J= 6.37 Hz), 4.03 (s, 
2H), 3.03 (t, 2H, J = 6.01 Hz), 2.42 (t, 2H, J = 7.08 Hz), 2.24 (s, 6H), 1.91-1 .99 (m, 2H). 
Anal. Calcd for C 2 iH 2 6N 4 0 3 S: C, 60.85; H, 6.32; N, 13.52. Found C, 61.07; H, 6.28; N, 
13.46. 

Example 289 

Preparation of dimetoyl-(3-{6-[5-(2-phenoxy-emy^^ 
pyridin-3-yloxy} -propylamine 




N 



\ 
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504.4 mg (3.29 mmol) of 5-hydroxy-pyridine-2-caiboxylic acid methyl ester, 864 mg 
(3.29 mmol) of triphenylphosphine, aad 390 uL of 3-dimethyiaminopropan-l-ol were 
combined and stirred under dry nitrogen in 10 mL of dry THF at 0°C. 650 uL (329 



continued stirring at 0°C for 1 hour and then at room temperature for a further 3 hours. 
The solvents were removed under reduced pressure and the resultant oil was 
chromatographed on about 100 gm of silica gel using 240 ml of ethylacetate, then 500 ml 
of a gradient of from 0 to 5% of a 2N ammonia in methanol mixture in methylene 
chloride, and then 1L of a 5% 2N ammonia in methanol mixture in methylene chloride to 
give 602.3 mg (77%) of 5<3-dimethylamino-propoxy)-pyridme-2-carbox>lic acid methyl 
ester as a yellow waxy solid. mp = 44 -45 °C. 

l H NMR (CHCl 3 -dl) 5 8.36 (d, 1H, J = 2.48 Hz), 8.07 (d, 1H, J = 8.85 Hz), 7.23 (dd, 1H, 
J = 8.84, 2.83 Hz), 4.11 (t, 2H, J - 6.37 Hz), 3.95 (s, 2H), 2.43 (t, 2H, J = 7.08 Hz), 2.23 
(s, 6H), 1.93-2.01 (m,2H). 

b) 5-(3-Dimethylamino-propoxy)-pyridine-2-carboxylic acidhydrazide 



In a similar manner as exemplified in example 285 part b), 1 .4 gm of 5-(3- 
dimethyiamino-propoxy>pyridine-2-caiboxylic acid methyl ester was converted into 1.38 



mmol) of diisopropylazodicaiboxylate was then slowly added ova: 3 minutes with 




gm of 5-(3-dime^ylainino-propoxy>pyridine-2-carboxylic acid hydrazide as a light 
brown waxy solid, mp = 82 - 83 °C. 
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'H NMR (CHCl 3 -dl) 8 8.67 (bs, 1H), 8.16 (d, 1H, J = 2.48 Hz), 8.05 (d, 1H, J = 8.85 Hz), 
7.25 (dd, 1H, J = 8.49, 2.83 Hz), 4.08 (t, 2H, J = 6.37 Hz), 2.42 (t, 2H, J = 7.08 Hz), 2.22 
(s,6H), 1.91 -2.00 (m,2H). 

c)Mmemyl-(3-{6-[5-(2-phenoxy-emylsu^ 
yloxy}-propyl)-amine 



In a similar manner as exemplified for Example 283, part c), 1.00 gm of 5-(3- 

dimemylammo-propoxy)-pyridine-2-carboxylic acid hydrazide was converted into 712 mg 

of the free base dime%l-(3-{6-[5-(2-phenoxy-e% 

yl]-pyridm-3-yloxy}-propyl)-amine as a beige solid, mp = 47 - 49 °C. 

*H NMR (CHCl 3 -dl) 8 8.40 (d, 1H, J = 2.83 Hz), 8.12 (d, 1H, J = 8.84 Hz), 7.80 (dd, 1H, 

J - 8.85, 2.83 Hz), 7.18 (t, 2H, J = 8.85 Hz), 6.92 (t, 1H, J = 7.43 Hz), 6.87 (d, 2H, J - 

7.78 Hz), 4.18 (t, 2H, J = 6.01 Hz), 4.13 (t, 2H, J = 6.37 Hz), 4.04 (s, 2H), 3.04 (t, 2H, J = 

6.37 Hz), 2.45 (t, 2H, J = 7.08 Hz), 2.24 (s, 6H), 1.94 - 2.03 (m, 2H). 

Anal. Calcd for C21H26N4O3S: C, 60.85; H, 6.32; N, 13.52. Found C, 60.82; H, 6.24; N, 

13.51. 

Example 290 

Preparation of l-memyl-3-{4-[5-(2-phenoxy-emylsulfanylmemyl)-[l,3,4]oxa^ 
phenoxymethyl}-piperidine; maleic acid salt 




N 



\ 



/ 




a) 4-(l-Methyl-piperidin-3-ylmethoxy>benzoic acid methyl ester 
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In a similar maimer as exemplified for Example 283 part a), excepting that 3- 
hydroxymeth)d-l-methyl-piperidiiie was substituted for the 3-dimethylaminopropan-l-ol 
and that the resultant material was purified by chromatography on about 100 gm of silica 
5 gel using 500 mL of ethylacetate, then 500 mL of a gradient of from 0 to 5% of a 2N 

ammonia in methanol mixture in methylene chloride, and then 1 .8 L of a 5% 2N ammonia 
in methanol mixture in methylene chloride, 1 .5 gm of methyl 4-hydroxybenzoate was 
converted into 1.792 gm of 4-(l-methyl-piperidin-3-yImethoxy)-benzoic acid methyl ester 
as a white waxy solid, mp = 55 - 56°C. 

10 'HNMR (CHCU-dl) 5 7.93 (d, 2H, J = 8.85 Hz), 6.86 (d, 2H, J = 8.85 Hz), 3.77 - 3.90 
(m, 5H), 2.90 (d, 1H, J = 9.91 Hz), 2.71 (d, 1H, J = 10.97 Hz), 2.24 (s, 3H), 2.05 - 2.17 
(m, 1H), 1.92 (bt, 1H), 1.53 - 1.84 (m, 4H), 1.07 (dq, 1H, J - 12.03, 3.54 Hz). 

b) 4-(l-Methyl-piperidin-3-ylmethoxy)-benzoic acid hydrazide 



In a similar manner as exemplified for Example 285, part b), 1.7 gm of 4-(l-methyl- 



20 ! H NMR (CHCls-dl) 5 7.67 (d, 2H, J = 8.84 Hz), 6.89 (d, 2H, J = 8.84 Hz), 4.04 (bs, 2H), 
3.76 - 3.89 (m, 2H), 2.91 (bd, 1H, J = 10.61 Hz), 2.73 (bd, 1H, J = 10.97 Hz), 2.25 (s, 
3H), 2.05 - 2.18 (m, 1H), 1.94 (bt, 1H, J = 10.97 Hz), 1.54 - 1.86 (m, 4H), 1.08 (dq, 1H, J 
= 1132 Hz). 




15 



piperidin-3-ylmethoxy)-benzoic acid methyl ester was converted into 1.7 gm of 4-(l- 
methyl-piperidin-3-ylmethoxy)-benzoic acid hydrazide as a white solid, mp = 170 - 



172°C. 
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c) l-Me%l-3-{4-[5-(2-phenoxy-ethylsulf^^ 
phenoxymethyl}-piperidine; maleic acid salt 



In a similar manner as exemplified for Example 285, part c), 800 mg of 4-(l-methyl- 
piperidin-3-ylmethoxy)-benzoic acid hydrazide was converted into 620 mg of l-methyl-3- 
{4-[5-(2-phenoxy-e1hyls\ilfanylmethyl)-[l ,3,4]oxadiazol-2-yl]-plienoxymethyl}- 
piperidine; maleic acid salt as a white solid, mp = 1 15 - 1 16°C. 



l H NMR (CHCls-dl) 8 7.95 (d, 2H, J = 8.84 Hz), 7.25 (t, 2H, J = 8.85 Hz), 6.90 - 6.98 
(m, 3H), 6.87 (d, 2H, J = 8.85 Hz), 6.27 (s, 2H), 4.19 (t, 2H, J = 6.37 Hz), 3.99 - 4.05 (m, 
3H), 3.86 - 3.93 (m, 1H), 3.68 (bd, 1H, J = 12.38 Hz), 3.60 (bd, 1H, J - 11.32 Hz), 3.03 • 
(t, 2H, J = 6.01 Hz), 2.82 (s, 3H), 2.50-2.73 (m, 3H), 1.91-2.15 (m, 3H), 1.48 (dq, 2H, 
J -13.44, 4.60). 

Anal. Calcd for C28H33N3O7S: C, 60.53; H, 5.99; N, 7.56. Found C, 60.76; H, 5.90; N, 



Example 291 
Preparation of l-methyl-4-{4-[5-(2-phenoxy-e^ 
phenoxy}-piperidine; maleic acid salt 




7.62. 




0 



a) 4-(l-Methyl-piperidin-4-yloxy)-benzoic acid methyl ester 
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In a similar maimer as exemplified in example 290, part a), except that 4-hydroxy-l- 
mefhyl-piperidine was substituted for 3-hydroxyme%l-l-methyl-piperidme, 1.5 gm of 
methyl 4-hydroxybenzoate was converted into 743mg of 4-( 1 -methyl-piperidin-4-yloxy}- 
benzoic acid methyl ester. 

l H NMR (CHCl 3 -dl) 5 7.93 (d, 2H, J - 9.20 Hz), 6.87 (d, 2H, J = 9.20 Hz), 4.33 - 4.42 
(m, 1H), 3.84 (s, 3H), 2.59 - 2.71 (m, 2H), 2.21 - 2.32 (m, 5H), 1 .93 - 3.02 (m, 2H), L76 
- 1.88 (m, 2H). 

b) 4-(l -Methyl-piperidin-4-yloxy)-benzoic acid hydrazide 



740 mg of 4-(l-methyl-piperidm-4-yloxy)-benzoic acid methyl ester was stirred in 3 ml of 
hydrazine hydrate and 3 ml of ethanol for 24 h. The solvents were removed under 
reduced pressure to yield 740 mg of 4-(l-methyl-piperidin-4-yloxy)-benzoic acid 
hydrazide as a white solid. mp = 110- 1 12°C. 

*H NMR (CHCl 3 -dl) 5 7.66 (d, 2H, J = 8.85 Hz), 6.90 (d, 2H, J = 8.49 Hz), 4.31 - 4.41 
(m, 1H), 4.04 (bs, 2H), 2.60 - 2.72 (m, 2H), 2.22 - 2.33 (m, 5H), 1.94 - 2.05 (m, 2H), 
1.77- 1.89 (m, 2H). 

c) l-Methyl-4-{4-[5^2-phenoxy^ 
piperidine; maleic acid salt 
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cr ^oh 

In a similar maimer as exemplified for example 284, part c), 684 mg of 4-(l-methyl- 
piperidin-4-yloxy)-benzoic acidhydrazide was converted into 897 mg of l-methyl-4-{4- 
[5<2-phenoxy-ethylsulfanyta^ -piperidine; maleic 

acid salt as a yellow solid, mp = 149 - 150°C. 

l H NMR (CHCl 3 -dl) 5 7.98 (d, 2H, J = 8.85 Hz), 7.25 (t, 2H, J = 7.43 Hz), 6.98 (d, 2H, J 
= 8.85 Hz), 6.93 (t, 1H, J = 7.08 Hz), 6.87 (d, 2H, J = 7.78 Hz), 6.28 (s, 2H), 4.78 (bs, 
1H), 4.19 (t, 2H, J = 6.01 Hz), 4.03 (s, 2H), 3.37 - 3.49 (m, 2H), 3.07 - 3.21 (m, 2H), 
3.03 (t, 2H, J = 6.01 Hz), 2.82 (s, 3H), 2.35 (bt, 2H, J - 13.44 Hz), 220 (bd, 2H, J = 15.21 
Hz). 



Anal. Calcd for C27H32N3O7S: C, 59.88; H, 5.77; N, 7.76. Found C, 59.85; H, 5.66; N, 
7.63. 



15 Example 292 

Preparation of (3-{3-methoxy^[5<2-phenoxy-e^ 
yl]~phenoxy}-propyl>dimetliyl-amine 




a) Methyl 4-(3-dimethylamino-propoxy)-2-methoxybenzoate 



20 
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In a similar manner as exemplified for example 291, part a), 1.0 gm of methyl 2- 
methoxybenzoate was converted into L12 gm of methyl 4^3-dimethylamino-propoxy)-2- 
methoxy benzoate as a clear oil. 

*H NMR (CHCI 3 -dl) 5 7.80 (d, 1H, J « 9.20 Hz), 6.43 - 6.47 (m, 2H), 4.02 (t, 2H, J - 
5 6.37 Hz), 3.85 (s, 3H), 3.81 (s, 3H), 2.41 (t, 2H, J = 7.07 Hz), 2.22 (s, 6H), 1.88 - 1.97 
(m,2H). 

fo) 4-(3-Dimethylamino-propoxy)-2-methoxybraizoic acid hydrazide 



10 In a similar manner as exemplified in example 291, part b, 1.12 gm of methyl 4-(3- 
dimethylamino-propoxy)-2-methoxy benzoate was converted into 1.028 gm of 4-(3- 
dimethylamino-propoxy>2-methoxy benzoic acid hydrazide as a white waxy solid, mp = 
47-52°C. 

! H NMR (CHCl 3 -dl) 5 7.98 (d, 1H, J - 8.49 Hz), 6.51 (dd, 1H, J = 8.85, 2.48 Hz), 6.42 
15 (d, 1H, J = 2.48 Hz), 3.98 (t, 2H, J - 6.01 Hz), 3.87 (s, 3H), 2.48 (t, 2H, J = 7.43 Hz), 225 
(s, 6H), 1.88- 1.97 (m,2H). 

c) (3- {3-Methoxy-4-[5-(2-phenoxy-ethylsulfanylmethyl>[l ,3,4]oxadiazol-2-yl]- 
phenoxy} -propyl)-dimethyl-amine 



In a similar manner as exemplified for example 284, part c), 726 mg of 4-(3- 
dimethylamino-propoxy)-2-methoxy benzoic acid hydrazide was converted into 720 mg 
(3-{3-methoxy-4-[5-(2-phenoxy-e%lsulfanylmethyl)-[l,3 
2 5 propyl)^3jmethyl-amine as the free base. 



O 




20 



o 




WO 03/097047 



PCT/US03/12123 



-526- 



! H NMR (CHCl 3 -dl) 8 7.80 (d, 1H, J = 8.85 Hz), 7.24 (t, 2H, J = 7.43 Hz), 6.92 (t, 1H, J 
= 7.43 Hz), 6.86 (d, 2H, J = 8.85 Hz), 6.52 - 6.58 (m, 2H), 4.17 (t, 2H, J - 6.37 Hz), 
4.06 (t, 2H, J = 6.37 Hz), 4.00 (s, 2H), 3.89 (s, 3H), 3.04 (t, 2H, J - 6.37 Hz), 2.44 (t, 
2H, J = 7.08 Hz), 2.24 (s, 6H), 1.91 - 2.00 (m, 2H). 



Preparation of l-methyl~4-{5-[5-(2^ 
pyridin-2-yl}-piperazine; maleic acid salt 




10 a) 6-(4-Methyl-piperazin-l-yl)-nicotinic acid methyl ester 



803.7 mg (4.69 mmol) of methyl 6-cMoronicotinate, 570 uL (5.16 mmol) of N-methyl- 
piperiditie, and 980 uL of diisopropylethylamine were and heated to 50°C in 10 mL of dry 
DMF for 24h. The mixture was then cooled and diluted with about 100 mL of 
15 ethylacetate which was then washed with about 30 mL of 2N NaOH, about 30 mL of 

brine. The organic fraction was dried over magnesium sulfate and then evaporated under 
reduced pressure to yield 1.1 gm of 6-(4-me1hyl-pipera2in-l-yl)-nicotinic acid methyl 
ester as a yellow solid. 



*H NMR (CHCl 3 -dl) 5 8.76 (d, 1H, J = 2.12 Hz), 7.99 (dd, 1H, J = 8.85, 2.48 Hz), 6.56 
2 0 (d, 1H, J = 9.20 Hz), 3.84 (s, 3H), 3.68 (t, 4H, J = 4.95 Hz), 2.48 (t, 4H, J = 4.95 Hz), 2.32 
(s, 3H). 



5 



Example 293 




b) 6-(4-Methyl-pipera2in-l-yl)-nicotinic acid hydrazide 
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In a similar manner as exemplified for example 291, part b), 1.05 gm of 6-(4-methyl- 
pipera2dn-l-yl)-nicotmic acid methyl ester was converted into 1.05 gm of 6-(4-methyl- 
piperazin4-yl>nicotinic acid hydrazide as a waxy solid, mp = 170 - 171°C. 
5 l H NMR (CHCl 3 -dl) 5 8.50 (d, 1H, J « 2.12 Hz), 7.84 (dd, 1H, J = 8.85, 2.48 Hz), 7.13 
(bs, 1H), 6.60 (d, 1H, J - 8.85 Hz), 4.02 (bs, 1H), 3.65 (t, 4H, J = 5.81 Hz), 2.48 (t, 4H, J 
-4.95 Hz), 2.32 (s, 3H). 

c) l-Methyl-4-{5-[5-(2^ 
1 0 yl} -piperazine; maleic acid salt 




In a similar manner as exemplified for example 284, part c), 1.00 gm of 6-(4-methyl- 
piperazin- 1 -yl)-nicotinic acid hydrazide was converted into LOO gm of l-methyl-4-{5-[5- 
(2-phenoxy-ethylsulfanyta^ -piperazine; maleic 

15 acid salt as a white solid, mp = 146 - 147°C. 

l K NMR (CH 3 OH-d4) 8 8.74 (d, 1H, J = 1.77 Hz), 8.09 (dd, 1H, J = 9.20, 2.12 Hz), 7.20 
(t, 2H, J = 8.14 Hz), 7.02 (d, 1H, J - 8.85 Hz), 6.83 - 6.90 (m, 3H), 6.23 (s, 2H), 4.17 (t, 
2H, J = 6.01 Hz), 4.13 (s, 2H), 3.33 (bs, 2H), 3.03 (t, 2H, J = 6.37 Hz), 2.91 (s, 3H). 
Anal. Calcd for C25H29N5O6S: C, 56.91; H, 5.54; N, 13.27. Found C, 56.85; H, 5.36; N, 

20 13.19. 



Example 294 
Preparation of 1 -methyl^ {4-[5-(2-phenoxy^ 
phenyl) -piperazine; maleic acid salt 
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a ) 4-(4-Methyl-piperazin-l-yl)-beiizoic acid hydrazide 

800 mg (3.41 mmol) of methyl 4-(4-methylpiperazino)benzenecarboxylate, 3 mL of 
5 hydrazine hydrate and 6 niL of ethanol were heated at 55°C for 24hours at which time 
another 1 mL of hydrazine hydrate was added and heating was continued for another 24 
hours. The solvents were then removed under reduced pressure and the resultant solid 
was purified on about 100 gm of silica gel using a 0 to 1 0% gradient of a 2N ammonia in 
methanol mixture in methylene chloride, and then 1.8 L of a 10% 2N ammonia in 
1 0 methanol mixture in methylene chloride to give 620 mg of 4-(4-methyl-piperazin-l -yl> 
benzoic acid hydrazide as a yellow waxy solid. 

l R NMR (CHCl 3 -dl) 8 7.63 (d, 2H, J = 9.20 Hz), 7.27 (bs, IB), 6.86 (d, 2H, J = 9.20 Hz), 
4.03 (bs, 2H), 3.28 (t, 4H, J - 4.95 Hz), 2.53 (t, 4H, J = 4,95 Hz), 2.32 (s, 3H). 

15 b) l-Methyl-4-{4-[5-(2-phenoxy^ 
piperazine; maleic acid salt 




In a similar manner as exemplified in example 284, part c), 621 mg of 4-(4-methyl- 
piperazin-l-yI)-benzoic acid hydrazide was converted into L08 gm of l-methyl-4-{4-[5 
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(2-phenoxy-ethylsulfkaylmethylH^ maleic acid 

salt as a yellow solid, mp = 151 — 152 °C. 

*H NMR (CHCl 3 -dl) 5 7.93 (d, 2H, J = 8.85 Hz), 7.25 (t, 2H, J = 8.49 Hz), 6.90 - 6.98 
5 (m, 3H), 6.87 (d, 2H, J = 7.78 Hz), 6.27 (s, 2H), 4.18 (t, 2H, J = 6.19 Hz), 4.02 (s, 2H), 
32-3.9 (bs, 6H), 3.03 (t, 2H, J = 6.19 Hz), 2.86 (s, 3H). 

Example 295 
Preparation of 5<2-Phenoxy-ethylsu^ 
10 phenylj-isoxazole 




a) 4-(Tetrahydro-pyran-2-yloxy)-benzaldehyde 




A round bottom flask was charged with 4-hydroxy-benzaldehyde (1.32 g, 10.8 mmol), 
1 5 evacuated by vacuum pump and filled with N 2 . The aldehyde was diluted with CH2CI2 
(15 mL) giving a cloudy mixture. 3 ,4-Dihydro-2H-pyran (1.5 mL, 16.2 mmol) was added 
by syringe, pyridinium p-toluenesulfonate (0.27 g, 1.1 mmol) was added neat and the 
reaction stirred at rt under N 2 for one hour. A reflux condensor was attached and the 
mixture stirred in a 45 °C oil bath overnight The reaction was quenched with sat aq. 
2 0 NaHCCh, the organic layer removed and the aqueous phase extracted with EtOAc (2X). 
The combined organics were dried over MgS0 4 , filtered and concentrated. The crude 
product was purified by flash chromatography on silica gel (gradient EtOAc/Hexane 0%- 
80%) to give the title compound (0.87 g, 39%): l H NMR (CDCI3): 8 9.88 (s, 1H), 7.82 
(apd, J = 8.8 Hz, 2H), 7.15 (ap d, J « 8.8 Hz, 2H), 5.54 (t, J = 3.1 Hz, 1H), 3.89-3.81 (m, 
25 1H), 3.67-3.60 (m, 1H), 2.08-1.96 (m, 1H), 1.93-1.87 (m, 2H), 1.79-1.52 (m, 3H); TLC 
(30% EtOAc/hexane) R/ 0.36. 
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b) 4-(Tetra]iydro-pyraa-2-yloxy)-benzaldehyde oxime 



HON^ 




To a solution of 4-(tetrahydro-pyran-2-yloxy)-benzaldehyde (0.87 g, 4.2 mmol) in EtOH 
5 was added NaOAc 3H 2 0 (2.3 g, 16.9 mmol) and hydroxylamine hydrochloride (0.44 g, 
6.3 mmol). The mixture was stirred at rt for 30 min, concentrated, diluted with sat aq. 
NaHC0 3 , and extracted with EtOAc (3 x). The combined organics were dried over 
MgS0 4 , filtered and concentrated. The crude product was purified by flash 
chromatography on silica gel (gradient EtOAc/Hexane 0%-80%) to give predominantly 
10 one diastereomer as the title compound (0.63 g, 68%): *HNMR (CDC1 3 ): 5 8.08 (s, 1H), 
7.50 (ap d, J = 8.9 Hz, 2H), 7.06 (ap d, J = 8.9 Hz, 2H), 5.46 (t, J - 3.2 Hz, 1H), 3.92-3.85 
(m, 1H), 3.65-3.59 (m, 1H), 2.07-1.96 (m, 1H), 1.91-1.85 (m, 2H), 1.77-1.57 (m, 3H); 
TLC (30% EtOAc/hexane) R/ 0.29. 

15 c) 4-(Tetrahydro-pyran-2-yloxy)-benzaldehyde chloro-oxime 



To a solution of 4-(Tetrahydro-pyran-2-yloxy)-baizaldehyde oxime (2.23 g, 10.1 mmol) 
in DMF at rt was added in one portion N-cMorosuccinimide (1.88 g, 14.1 mmol). After 
heating with a heat gun for 1 minute, the reaction went from a clear colorless solution to a 
2 0 clear light yellow solution. The reaction was stirred for 78 hours at rt, quenched with 
50% sat. aq. NaCl, extracted with ether (3 x), dried over MgS0 4 , filtered and 
concentrated. The crude product was azeotroped with xylenes (2 x) on the Rotovap to 
remove DMF and purified by flash chromatography on silica gel (gradient EtOAc/Hexane 
0%-70%) to give the title compound contaminated with starting material (1.25 g): *H 



25 NMR (CDC1 3 ): 8 7.49-7.41 (m, 2H), 7.12-7.05 (m, 2H), 5.47 (ap q, 4H), 3.93-3.80 (m, 
1H), 2.05-1.96 (m, 1H), 1.92-1.85 (m, 2H), 1.754.54 (m, 3H). 



CI 
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d) 5-CMoromethyl-3-[4-(tetr^ 




To a solution of 4-(tetrahydro-pyran-2-yloxy>benzaldehyde chloro-oxime (1.25 g, 4.9 
mmol) and 3-chloro-propyne (0.42 mL, 5.9 mmol) in ethyl acetate, DIPEA (1.02 mL, 5.9 
5 mmol) was added slowly at rt, giving a cloudy suspension. The reaction was stirred for 
16 hours then quenched with 80% sat. aq. NH4CI. After removal of the organic phase, the 
aqeuous phase was extracted with EtOAc (2 x) and the combined organics dried over 
MgS04, filtered and concentrated. The crude product was purified by flash 
chromatography on silica gel (gradient EtOAc/Hexane 0%-70%) giving the title 
10 compound as the only regioisomer (1.10 g): l HNMR (CDCI3): 5 7.72 (ap d, J = 8.9 Hz, 
2H), 7.45 (m, 2H), 7.14-7.07 (m, 2H), 6.58 (s, 1H), 5.50-5.45 (m, 1H), 4.65 (s, 2H), 3.93- 
3.85 (m, 1H), 3.66-3.60 (m, 1H), 2.07-1.98 (m, 1H), 1.92-1.86 (m, 2H), 1.77-1.59 (m, 
3H); TLC (30% EtOAc/Hexane) R/0.36. 

e) 5-(2-Phenoxy-ethylsulfanylmethyi>3-[4-(tetrah 




15 

An oven-dried round bottom flask was charged with NaH (60% in mineral oil, 0,13 g, 3,1 
mmol), evacuated with a vacuum pump and filled with N2. After dilution with anhydrous 
THF (10 mL), the flask was set in an ice-water bath and 2-phenoxy-ethanethiol (0.32 g, 
2.09 mmol) in THF (5 mL) added slowly by syringe under N 2 . The reaction was stirred 

20 30 minutes at 0 °C, then removed from the bath and stirred 20 minutes at ambient 

temperature. 5-CM>romethyl-3-[4-(tet^ (0.68 g, 

2.30 mmol) in THF (10 mL) was added by syringe, causing the reaction to change from 
colorless to yellow after 30 minutes. The reaction was stirred overnight then quenched 
with H2O, diluted with hexane and the organic phase removed. The aqueous phase was 

2 5 extracted with EtOAc (2x), the combined organic phases were dried over MgS0 4 , filtered 
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and concentrated. The crude product was purified by flash chromatography on silica gel 
(gradient EtOAc/Hexane 10%-50%) to give the title compound (0.51 g): ES-MS 412.1 
(M+l), 'H NMR (CDCU): 5 7.70 (ap 4 J - 8-9 Hz, 2H), 731-7.25 (m, 2H), 7.1 1 (ap d, J 
= 8.9 Hz, 2H), 6.96 (ap t, 1H), 6.90 (ap d, J = 8.1 Hz, 2H), 6.44 (s, 1H), 5.49 (t, J - 3.3 
5 Hz, 1H), 420 (t, J » 6.2 Hz, 2H), 3.96 (s, 2H), 3.94-3.86 (m, 1H), 3.66-3.60 (m, 1H), 
2.99 (t, J = 6.2 Hz, 2H), 2.08-1.98 (m, 1H), 1.92-1.86 (m, 2H), 1.77-1.58 (m, 3H). 

f) 4-[5-(2-Phenoxy-emylsulfanylmethyl)-isoxazol-3-yl]-phenol 



10 To amixture of 5-(2-phenoxy-emylsulJ^yImeth^ 

phenyl]-isoxazole (0.5 1 g, 1 .23 mmol) in ethanol was added pyridinium p- 
toluenesulfonate (0.03 g, 0.12 mmol). A reflux condensor was attached and the reaction 
stirred in a 50 °C oil bath for 3 hours. The mixture was concentrated and the crude 
product purified by flash chromatography on silica gel (10% EtOAc/Hexane) to give the 

15 title compound as a clear, colorless oil (0.39 g, 97%): ES-MS 328.1 (M+l), 'HNMR 
(CDCI3): 6 7.66 (ap d, J - 8.7 Hz, 2H), 7.30-7.25 (m, 2H), 6.99-6.88 (m, 5H), 6.44 (s, 
1H), 5.33 (br s, 1H), 4.21 (t, J = 6.2 Hz, 2H), 3.96 (s, 2H), 3.00 (t, J = 6.2 Hz, 2H). 

g) 5-(2-Phenoxy-emylsulfanylme^ 



An oven-dried round bottom flask was charged with 4-[5-(2-phenoxy- 
ethylsulfanylme1hyl)-isoxazol-3-yl]-phenol (0.282 g, 0.86 mmol), evacuated with a 
vacuum pump and filled with N 2 . Anhydrous DMF (5 mL) was added by syringe and 
after dissolution of the phenol the reaction was set in an ice-water bath and stirred 5 
2 5 minutes. NaH (60% in mineral oil, 0.09 g, 2.24 mmol) was added neat. The mixture was 
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stirred 5 minutes at 0 °C, then removed from the bath and allowed to warm to rt l-(2- 
Chloro-ethyl>pyrrolidine hydrochloride (0.176 g, 1.03 mmol) was added neat A reflux 
condensor was attached and the mixture stirred 6 hours in a 50 °C oil bath. The reaction 
was quenched with 50% sat. aq. NaHCCb and the mixture extracted with EtOAc (3x). 
5 The combined organics were washed with brine, dried over MgSCU, filtered and 

concentrated, then azeotroped with xylenes on the Rotovap (2x) to remove DMF. The 
crude product was purified by flash chromatography on silica gel (gradient 
EtOAc/Hexane 30%-85%, 2N NH 3 in MeOH/EtOAc 5%) then crystallized in 
CH 2 Cl2/Ether/Hexane to give the title compound as fine white crystals (0.197 g, 54%): 
10 ES-MS 425.1 (M+l), l H NMR (CDC1 3 ): 8 7.69 (ap d, J = 8.8 Hz, 2H), 7.30-7.25 (m, 2H), 
7.00-6.94 (m, 3H), 6.91-6.88 (m, 2H), 6.44 (s, 1H), 4.22-4.17 (m, 4H), 3.96 (s, 2H), 3.02- 
2.93 (m, 4H), 2.70 (br s, 4H), 1.88-1.83 (m, 4H). Anal, calcd. for C24H28N2O3S: C, 
67.90; H, 6.65; N, 6.60. Found: C, 67.97; H, 6.61; N, 6.67. 

15 Example 296 

Preparation of 4-[5-(2-Pheaioxy-ethylsul£m^ 



20 A solution of 4-cyanophenol (2.73 g, 22.9 mmol) in CH 2 C1 2 (15 mL) was treated with 
3,4-dihydro-2H-pyran (4.19 mL, 45.8 mmol) and pyridinium p-toluenesulfonate (0.57 g, 
2.29 mmol). A reflux condensor was attached and the mixture stirred in a 50 °C oil bath 
for 3 hours. After concentrating on the RotoVap, the crude product was purified by flash 
chromatography on silica gel (gradient EtOAc/ Hexane 0%-50%) to give a clear oil, 



2 5 which crystallized neat to give the title compound as fine white crystals (4.35 g, 93%): l H 
NMR (CDCI3): 6 7.57 (dt, J = 8.7, 2.4 Hz, 2H), 7.10 (dt, J = 8.7, 2.4 Hz, 2H), 5.49 (t, J = 




a) 4-(Tetrahydro-pyran-2-yioxy)-benzonitrile 




WO 03/097047 



PCT/US03/12123 



-534- 

3.0 Hz, 1H), 3.85-3.77 (m, 1H), 3.65-3.59 (m, 1H), 2.04-1.92 (m, 1H), 1.90-1.84 (m, 2H), 
1.77-1.50 (m, 3H); TLC (30% EtOAc/Hexane) R/ 0.47. 



b) N-{Affimo-[4-(te1xahydro-pyran-2^ 

NH, 

A CEM reaction vial (for microwave reactions) with stir-bar was charged with 4- 
(tetrahydro-pyran-2-yloxy)-benzonitrile (3.14 g, 15.4 mmol). The nitrile was diluted with 
anhydrous ethanol (25 mL) and treated with hydroxylamine hydrochloride (1.61 g, 23.2 
mmol) and ground NaOH (0.93 g, 23.2 mmol). A septum was attached and the reaction 

1 0 microwaved in the CEM Discover reactor at 80 °C for 40 minutes (cooling on, average 
power 40 watts). The mixture was concentrated, diluted with H 2 0, and extracted with 
EtOAc (3 x). The combined organics were washed with brine, dried over MgS0 4 , filtered 
and concentrated. The crude product was purified by flash chromatography on silica gel 
(gradient EtOAc/Hexane 20%-100%) to give the title compound as a white foam (1.89 g, 

15 52%): ES-MS 237.1 (M+l); l H NMR (CDC1 3 ): 5 7.55 (dt, J = 8.8, 2.5 Hz, 2H), 7.06 (dt, 
J = 8.8, 2.5 Hz, 2H), 5.46 (t, J - 3.0 Hz, 1H), 4.85 (tar s, 2H), 3.92-3.85 (m, 1H), 3.65- 
3.58 (m, 1H), 2.05-L96 (m, 1H), 1.91-1.85 (m, 2H), 1.76-1.57 (m, 3H). 

c) (2-Phenoxy-ethylsulfanyl)-acetyl chloride 




An oven-dried round-bottom flask with stir-bar was charged with (2-phenoxy- 
ethylsulfanyl)-acetic acid (Maybridge, 5.57 g, 26.2 mmol). The flask was evacuated and 
filled with N 2 . Anhydrous CH2CI2 (20 mL) and DMF (4 drops) was added by syringe and 
the flask was set in an ice-water bath. Oxalyl chloride (2M/CH 2 Cl2, 26.2 mL, 52.4 mmol) 
2 5 was added dropwise by syringe and the reaction stirred for 2 hours while the bath expired. 
The reaction mixture was concentrated then azeotroped with xylenes (remove DMF) on 
the RotoVap to give the title compound as a brown oil (6.57 g, 109%). X HNMR 
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(CDa 3 ): 5 732-7.27 (m, 2H), 7.01-6.96 (m, 1H), 6.92-6.88 (m, 2H), 4.23 (t, J = 5.8 Hz, 
2H), 3.91 (s, 2H), 3.05 (U = 5.8 Hz, 2H). 

d) 4-[5<2-Phenoxy-ethyIsulfany^ 



5 

In a CEM reaction vial with stir-bar a solution ofN- {Amino-[4-(tetrahydro-pyran-2- 
yloxy)-phenyl]-methyl}-hydroxylai}Qine (1.52 g, 6.43 mmol) in pyridine was treated with 
(2-phenoxy-ethylsulfanyl)-acetyl chloride (1 .78 & 7.72 mmol). The reaction was stirred 
at rt for 15 minutes, then microwaved in the CEM Discover reactor at 65 °C (cooling on) 

10 for 20 minutes and 80 °C (cooling on) for 30 minutes. The reaction mixture was 

transferred to a rb flask, concentrated then azeotroped with heptane on the RotoVap (2 x) 
to remove pyridine. The mixture was dissolved in ethanol, transferred to a CEM reaction 
vial and treated with pyridinium p-toluenesulfonate (0. 1 6 g, 0.64 mmol). A septum was 
attached and the reaction microwaved at 55 °C (cooling on) for 10 minutes then 75 °C 

15 (cooling on) for 10 minutes. The mixture was concentrated on the RotoVap and purified 
by flash chromatography on silica gel (gradient EtOAc/Hexane 0-70%) to give the title 
compound as a clear yellow oil (1.37 g, 65%): ES-MS 329.1 (M+l), T HmiR(CDa3): 8 
7.96 (dt, J = 8.9, 2.4 Hz, 2H), 7.30-725 (m, 2H), 6.98-6.88 (m, 5H), 5.49 (br s, 1H), 4.24 
(t, J = 6.2 Hz, 2H), 4.05 (s, 2H), 3.1 1 (t, J = 6.2 Hz, 2H). 



l-(2-{4-[5-(2-Phenoxy-ethylsulfanylmethyl>[l,2,4]oxadi^ 
piperidine hydrochloride 




20 



Example 297 




CIH 
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An oven-dried round bottom flask was charged with 4-[5-(2-phenoxy- 
ethylsidfanylmethyl)-[lA4]oxadiazol-3-yl]-phenol (0.258 g, 0.78 mmol), evacuated with 
a vacuum pump and filled with N 2 . Anhydrous DMF (5 mL) was added by syringe and 
after dissolution of the phenol the reaction was set in an ice-water bath. NaH (60% in 
5 mineral oil, 0.08 g, 2.0 mmol) was added neat. The mixture was stirred 1 minute at 0 °C, 
removed from the bath and stirred 5 minutes at rt. l-(2-Chloro-ethyl)-piperidine 
hydrochloride (0.173 g, 0.94 mmol) was added neat, a reflux condensor was attached and 
the mixture stirred 1.5 hours in a 50 °C oil bath. The reaction was quenched with 50% sat. 
aq. NaHC0 3 and extracted with EtOAc (3x). The combined organics were washed with 

1 0 brine, dried over MgS0 4 , filtered and concentrated, then azeotroped with xylenes on the 
Rotovap (2x) to remove DMF. The crude product was purified by flash chromatography 
on silica gel (gradient EtOAc/Hexane 30%-85%, 2NNH 3 in MeOH/EtOAc 5%) to give 
the free base as a clear oil. The free base was dissolved in ethanol and treated with 1M 
HCl/ether to give the title compound as white crystals. ES-MS 440.1 (M+l), ! HNMR 

15 (DMSO d 6 ): 8 10.56 (s, 1H), 7.94 (dt, J = 8.8, 2.4 Hz, 2H), 7.25 (ap t, 2H), 7.16 (dt, J = 
8.8 Hz, 2.4 Hz, 2H), 6.94-6.89 (m, 3H), 4.49 (t, J - 5.0 Hz, 2H), 4.26 (s, 2H), 4.20 (t, J = 
6.3 Hz, 2H), 3.53-3.45 (m, 4H), 3.06 (t, J- 6.3 Hz, 2H), 3.03-2.94 (m, 2H), 1.84-1.76 (m, 
4H), 1.69 (m, 1H), 1.44-1.33 (m, 1H). Anal, calcd. for C24H30CIN3O3S: C, 60.55; H, 
6.35; N,8.83. Found: C, 59.91; H, 5.90; N, 8.57. 

20 

Example 298 

Dimethyl-(2- {4-[5-(2-phenoxy-ethylsulfanylmethyl)-[ 1 ,2,4]oxadiazol-3-yl]-phenoxy} - 
ethyl)-amine hydrochloride 




25 A CEM reaction vessel was charged with NaH (60% in mineral oil, 0.15 g, 3.8 mmol). 
The vessel was capped with a septum and evacuated by a vacuum pump. DMF (3 mL) 
was added by syringe, the vessel filled with N2 and set in an ice-water bath. 4-[5-(2- 
phenoxy-ethylsulfanylmethyl)-[l,2,4]oxadiazol-3-yl]-phenol( 1.28 mmol) in 
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DMF (2 mL) was added dxopwise by syringe. The mixture was stirred 5 minutes at 0 °C, 
removed from the bath and stirred 15 minutes at rt. The septum was removed, (2-chloro- 
ethyi)-dimethyl-amine hydrochloride (0 J222 g, 1 .54 mmol) was added neat, a new septum 
cap was attached and the reaction stirred 5 minutes at rt The reaction was microwaved in 
5 die CEM Discover reactor at 70 °C (cooling on) for 20 minutes, then quenched with H 2 0 
and extracted with EtOAc (3x). The combined organics were washed with brine, dried 
over MgS0 4 , filtered and concentrated, then azeotroped with xylenes on the Rotovap (2x) 
to remove DMF. The crude product was purified by flash chromatography on silica gel 
(gradient EtOAc/Hexane 30%-85%, 2N NH 3 in MeOHZEtOAc 5%). The free base was 

10 dissolved in ethanol and treated with 1M HCl/ether to give the title compound as white 
crystals (0.230g, 41 %). ES-MS 400.1 (M+l), *H NMR (DMSO d 6 ): 5 10.26 (s, 1H), 7.95 
(dt, J = 8.8, 2.5 Hz, 2H), 7.25 (ap t, 2H), 7.16 (dt, J = 8.8 Hz, 2.5 Hz, 2H), 6.94-6.89 (m, 
3H), 4.43 (t, J = 5.0 Hz, 2H), 4.27 (s, 2H), 4.20 (t, J - 6.3 Hz, 2H), 3.52 (t, J = 5.0 Hz, 
2H),3.06(t,J = 6.3Hz,2H), 2.85 (s,6H). Anal, calcd for C21H26CIN3O3S: C, 57.85; 

15 H, 6.01; N, 9.64. Found: C, 57.72; H, 5.90; N, 9.46. 

e) 5-(2-Phenoxy-ethylsulfanylmethyl)-3-[4^2-pyiToUdin -yl-ethoxy>phenyl]- 
[l,2,4]oxadiazole hydrochloride 



20 The title compound was synthesized from 4-[5-(2-phenoxy-ethylsulfanyhnethyl)- 

[l,2,4]oxadiazol-3-yl]-phenol using a method similar to that described for dimethyl-(2-{4- 
[5K2-phenoxy^thylsulfany 

hydrochloride: ES-MS 426.1 (M+l), X R NMR (DMSO d*): 5 10.39 (s, 1H), 7.95 (dt, J = 
8.8, 2.5 Hz, 2H), 7.25 (ap t, 2H), 7.15 (dt, J = 8.8 Hz, 2.5 Hz, 2H), 6.94-6.89 (m, 3H), 
25 4.40 (t, J = 5.0 Hz, 2H), 4.26 (s, 2H), 4.19 (t, J = 63 Hz, 2H), 3.63-3.54 (m, 4H), 3.16- 
3.03 (m, 4H), 2.05-1.96 (m, 2H), L94-1.83 (m, 2H). Anal, calcd. for C23H28CIN3O3S: C, 
59.79; H, 6.11; N, 9.09. Found: C, 59.55; H, 6.15; N, 8.94. 




CIH 
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e) 3-{4-[2-(l-Methyl-pyiroM^ 
efliylsulfanylmefhyl)-[l,2,4]oxadiazole hydrochloride 




CIH 



The title compound was synthesized from 4-[5-<2-phenoxy-ethylsiilfanylmethyl)- 
[l,2,4]oxadiazGl-3-yl]-phenol using a method similar to that described for dimethyl-(2-{4- 
[5-(2-phenoxy-ethylsuI^ 

hydrochloride: ES-MS 440.1 (M+l), ^NMRCDMSO d 6 ): 5 10.69 (m, 1H), 7.91 (ap t, 
2H), 7.25 (ap t, 2H), 7.13-7.08 (m, 2H), 6.94-6.88 (m, 3H), 4.26 (s, 2H), 4.19 (t, J = 6.2 
Hz, 2H), 3.48-3.29 (m, 1H), 3.18-2.99 (m, 4H), 2.82-2.73 (m, 3H), 2.46-1.69 (m, 7H). 

Example 299 
Preparation of 4-[5-(2-Phenoxy-eth^^ 
ethyl)-benzamide 




To a solution of 4-formyl-benzoic acid methyl ester (4.18 g, 25.5 mmol) in EtOH was 
added NaOAc- 3H 2 0 (6.93 g, 50.9 mmol) and hydroxylamine hydrochloride (2.65 g, 38.2 
mmol). The mixture was stirred at rt for 1 hour, concentrated on the Rotovap, diluted 
with H 2 0, and extracted with EtOAc (3 x). The combined organics were dried over 
MgS0 4 , filtered and the solvent removed under vacuum to give a white residue as crude 
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(4.02 g, 88%): *HNMR (CDCI3): 5 8.17 (s, 1H), 8.05 (ap d, J - 8.5 Hz, 2H), 7.65 (ap d, J 
- 8.5 Hz, 2H), 3.94 (s, 3H); TLC (20% EtOAc/Hexane) R/ 0.18 

b) 4-(<^oro-hydroxyamino-methyl)-benzoic acid methyl ester 



To a solution of 4-hydroxyaminomethyi-benzoic acid methyl ester (4.02 g) in DMF at rt 
was added in five portions N-cUorosuccinimide (4.24 g, 31.7 mmol). After addition of 
the first portion, the reaction was heated with a heat gun for 10 seconds, giving a cloudy 
mixture. The remaining portions were added over 2 minutes. The reaction was stirred for 

10 1 hour at rt, quenched with 70% sat aq. NaCl, extracted with ether (3 x), dried over 

MgS0 4 , filtered and concentrated. The crude product was azeotroped with xylenes (2 x) 
to remove residual DMF, giving a white residue as crude product (5.56 g): l K NMR 
(CDCI3): 5 9.04 (br s, 1H), 8.05 (apd, J= 8.8 Hz, 2H), 7.92 (ap d, J = 8.8 Hz, 2H) f 3.94 
(s, 3H); TLC (20% EtOAc/Hexane) R/ 0.18 

15 . 

c) 4-(5-Chloromethyl-isoxazol-3-yl)-benzoic acid methyl ester 



To a solution of 4^chloro-hydroxyimino-methyl>benzoic acid methyl ester (L14 g, 5.35 
mmol) and 3-chloro-propyne (0.46 mL, 6.42 mmol) in ethyl acetate TEA (0.89 mL, 6.42 

2 0 mmol) was added slowly at rt, giving a cloudy mixture. The reaction was stirred for 16 
hours then quenched with 75% sat. aq. NH4CI. After removal of the organic phase, the 
aqeuous phase was extracted with EtOAc (2 x) and the combined organics dried over 
MgS0 4 , filtered and concentrated. The crude product was purified by flash 
chromatography on silica gel (gradient EtOAc/Hexane 0%-80%) giving the title 

2 5 compound as the only regioisomer (0.84 g, 62%). The structure of the regioisomer was 
confirmed by 1-D NOESY analysis: ES-MS 252.0 (M+l), l HNMR (CDCI3): 5 8.13 (ap 
d, J = 8.7 Hz, 2H), 7.88 (ap d, J - 8.7 Hz, 2H), 6.69 (s, 1H), 4.68 (d, J - 0.8 Hz, 2H), 3.96 
(s,3H). 



5 
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d) 4-[5-(2-Phenoxy-ethy^ acid methyl ester 




An oven-dried round bottom flask was charged with NaH (60% in mineral oil, 0.10 g, 2.5 
5 mmol), evacuated with a vacuum pump and filled with N 2 . After dilution with anhydrous 
THF (10 mL), the reaction was set in an ice-water bath and 2-phenoxy-ethanethiol (0.25 
g, 1 .6 mmol) in THF (20 mL) added slowly by syringe. The reaction was stirred 30 
minutes at 0 °C, then removed from bath and allowed to warm to rt 4-(5-Chloromethyl- 
isoxazol-3-yl)-benzoic acid methyl ester (0.45 g, 1.8 mmol) in THF (10 mL) was added 

10 by syringe, giving a cloudy yellow mixture. The reaction was stirred overnight then 
neutralized with 025 N HC1 and extracted with EtOAc (3x). The combined organic 
phases were dried over MgS0 4 , filtered and concentrated. The crude product was purified 
by flash chromatography on silica gel (gradient EtOAc/Hexane 30%-85%, MeOHZEtOAc 
5%) to give the methyl ester of the title compound (0.16 g) and the title compound (0.20 

15 g): ES-MS 356.0 (M+l), 1 HNMR(CDCl3): 5 13.14 (br s, 1H), 8.07-7.93 (m, 5H), 7.29- 
7.21 (m, 2H), 7.01 (s, 1H), 6.94-6.88 (m, 2H), 4.16 (t, J = 6.4 Hz, 2H), 4.1 1 (s, 2H), 2.96 
(t 7 J-6.4Hz,2H). 

e) 4-[5-(2-Phenoxy-e%lsulfaiiyta^^ 
20 benzamide 




To a mixture of 4-[5-(2-phenoxy-ethylsulfanylmethyl)4soxazol-3-yl]-ben2:oic acid (0.20 
g, 0.55 mmol) in CH 2 C1 2 was added neat HOBt (0.1 1 g, 0.83 mmol), EDd-HCl (0.16 g, 
0,83 mmol), and DIPEA (0.19 mL, 1.11 mmol) at rt. 2-Pyrrohdin-l-yl-ethyIamine (0.11 
2 5 mL, 0.83 mmol) was added by syringe and the reaction stirred 1 hour. The reaction was 
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quenched with 50% sat. aq. NaHCCb and the organic phase removed The aqueous phase 
was extracted with EtOAc (2x) and the combined organics dried over MgS04, filtered and 
concentrated. The crude product was purified by radial chromatography on silica gel 
(gradient EtOAc/Hexane 30%-85%, 2N NH 3 in MeOHZEtOAc 5%-20%) then repurified 
5 by RP-HPLC to give the TFA salt. The salt was free-based with NaHCCb and crystallized 
in CH 2 Cl2/ether/hexane. . The title compound was recovered as fine white crystals (0.029 
g): ES-MS 452.3 (M+l), } HNMR (CDC1 3 ): 8 7.91-7.82 (m, 4H), 7.31-7.25 (m, 2H), 6.96 
(ap t, J = 7.5 Hz, 1H), 6.90 (ap d, J = 8.0 Hz, 2H), 6.67 (s, 1H), 4.22 (t, J = 6.1 Hz, 2H), 
3.99 (s, 2H), 3.64 (ap q, 2H), 3.01 (t, J = 6.1 Hz, 2H), 2.86 (br s, 2H), 2.74 (br s, 4H), 1.89 
10 (br s, 4H). Anal, calcd. for C25H29N3O3S: C, 66.49; H, 6.47; N, 9.30. Found: C, 65.04; 
a 6.20; N, 9.10. 

Example 300 

Preparation of DimethyK3»{4-[5<2-phenoxy-ethylsulfan^ 
1 5 yl]-phenyl} -isoxazol-5-ylmethyl)-amine 



O 

20 To a solution of 4-Fonnyl-benzoic acid methyl ester (Aldrich, 4.94 g, 30.1 mmol) in 
EtOH was added NaO Ac \3H 2 0 (8.19 g, 602 mmol) and hydroxylamine hydrochloride 



Rotovap, diluted with H 2 0, and extracted with EtOAc (3 x). The combined organics were 
dried over MgS0 4 , and the solvent removed under vacuum to give a white residue as 
2 5 crude (5.17 g): J H NMR (CDC1 3 ): 5 8.17 (s, 1H), 8.06 (apd, J = 8.4 Hz, 2H), 7.85 (br s, 
1H), 7.65 (ap d, J = 8.4 Hz, 2H), 3.93 (s, 3H). 




a) 4-(Hydroxyimino-methyl)-benzoic acid methyl ester 




(3.14 g, 45.1 mmol). The mixture was stirred at rt for 90 minutes, concentrated on the 
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b) 4-(CMoro-hydroxyiinino-methyl)-benzoic acid methyl ester 

.OH 




O 

To a solution of 4-(Hydroxyimino-methyl)-benzoic acid methyl ester (5.17 g, 28.8 mmol) 
5 in DMF at rt was added in two portions N-cMorosuccinimide (4.24 g, 3 1 .7 mmol). After 
addition of first portion, the reaction was heated with a heat gun for 10 seconds to give a 
cloudy mixture. The remaining portion was added and reaction became hotter (exotherm) 
for several minutes then slowly cooled. The reaction was stirred for 15 minutes at rt, 
quenched with 50% sat. aq. NaCI, extracted with ether (3 x), dried over MgS0 4 , filtered 
10 and concentrated. The crude product was azeotroped with xylenes (2 x) to remove DMF, 
giving a white residue as the title compound (7.17 g): ES-MS 195.1 (MtH), ! H NMR 
(CDC1 3 ): 5 9.10 (s, 1H), 8.06 (ap d, J = 8.5 Hz, 2H), 7.93 (ap d, J = 8.4 Hz, 2H), 3.93 (s, 
3H). 

15 c) 4-(5-Diethoxymethy I-isoxazol-3-yl)-benzoic acid methyl ester 

-Q 




To a solution of 4-(Chloro-hydroxyimino-me1iiyl)-benzoic acid methyl ester (7.17 g, 28.8 
mmol) and 3,3-diethoxy-propyne (4.95 mL, 34.6 mmol) in ethyl acetate, TEA (4.82 rnL, 
34.6 mmol) was added slowly over 20 minutes at rt, giving a thick suspension. The 

2 0 reaction was stirred for 1 6 hours then quenched with H2O. After removal of the. organic 
phase, the aqeuous phase was extracted with CH2CI2 (2 x) and the combined organics 
dried over MgS04, filtered and concentrated. The crude product was purified by flash 
chromatography on silica gel (gradient EtOAc/Hexane 10% - 85%, 5% MeOH/EtOAc) 
giving the title compound (4.26 g): ES-MS 306.2 (M+l), X HNMR (CDC1 3 ): 5 8.12 (ap d, 

25 2H), 7.89 (ap d, 2H), 6.71 (s, 1H), 5.69 (s, 1H), 3.69 (m, 4H), 1.28 (t, J = 7.0 Hz, 6H). 
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d) 4<5-Diethoxymethyi-isoxazol-3-yl>benzoic acid hydrazide 



N-O 



O 





H 2 N 



4-(5-Diethoxymethyl-isoxazol-3-yl)-beazoic acid methyl ester (4.26 g, 135 mmol) was 
5 diluted with isopropanol (25 niL) and hydrazine (2.0 mL, 70 mmol) was added by syringe 
under N 2 . The mixture was reflux ed in a 100 °C oil bath for 16 hours. The reaction was 
concentrated, then diluted with CH2CI2 and concentrated (2 x) on Rotovap, then placed on 
high vacuum for 2 hours, giving the title compound as a thick oil (4.24 g): *H NMR 
(DMSO-d6): 6 9.88 (br s, 1H), 7.95 (m, 4H), 7.14 (s, 1H), 5.80 (s, 1H), 3.63 (q, J = 7.1 
10 Hz, 4H), 3.32 (br s, 2H), 1.19 (t, J - 7.1 Hz, 6H). 

e) 4-(5-Diethoxymethyl-isoxazol-3-yl>benzoicadd]SP-[2-(2-ph 
acetyl]-hydrazide 




15 A mixture of (2-phenoxy-ethylsulfanyl)-acetic acid (Maybridge, 2.95 g, 13.9 mmol) and 
NjN'-caibonyldiimidazole (2.25 g, 13.9 mmol) in THF/MeCN 1:1 (15 mL) was heated at 
60 °C for one hour, then allowed to cool to rt. 4^5-Diethoxymethyl-isoxazol-3-yf)- 
benzoic acid hydrazide (4.24 g, 13.9 mmol) was added in one portion and the mixture 
stirred at rt under N 2 for 16 hours, then stirred at 50 °C for 4 hours. The reaction was 

2 0 poured into H 2 0 and extracted with EtOAc (1 x) and CH2CI2 (2 x). The combined 
organics were dried over MgS0 4 , filtered and concentrated The crude product was 
purified by flash chromatography on silica gel (gradient EtOAc/Hexane 10%-85%, 



MeOH/EtOAc 5%-10%) to give the title compound (2.75 g): ES-MS 500.2 (M+l), l H 
NMR (CDCI3): 8 9.54 (ap d, 1H), 9.06 (ap t, 1H), 7.84 (m, 4H), 7.30-7 23 (m, 2H), 6.98- 
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6.87 (m, 3H), 6.69 (s, 1H), 5.69 (s, IH), 4.25 (t, J = 5.8 Hz, 2H), 3.69 (m, 4H), 3.51 (s, 
2H), 3.10 (t, J = 5.8 Hz, 2H), 1.29 (t, J -= 7.0 Hz, 6H). 

f) 2-[4<5-Diemoxymemyl-isoxazol-3-yl>ph^ 
5 [l,3,4]oxadiazole 



A mixture of 4-(5-diethoxymethyl-isoxazol-3-yl>benzoic acidN , -[2-(2-phenoxy- 
ethylsulfanyl)-acetyl]-hydrazide (2.75 g, 5.5 mmol), triphenylphosphine (1.73. g, 6.6 
mmol), and TEA (2.67 mL, 19.3 mmol) in THF was treated with carbon tetrabromide 

10 (2.19 g, 19.3 mmol) and stirred at rt under N 2 - After 1 hour, the reaction was heated to 50 
°C and stirred 3 hours. The reaction was removed from heat and additional 
triphenylphosphine (0.29 g, 1.1 mmol) and carbon tetrabromide (0.36 g, 1.1 mmol) was 
added, then returned to heat and stirred for 16 hours. The mixture was concentrated, 
neutralized with sat. aq. NH4CI and extracted with EtOAc (3 x), dried over MgS0 4 , 

15 filtered and concentrated. The resulting crude was purified by flash chromatography on 
silica gel (gradient CHaCh/Hexane 50%-100%, MeOH/CH 2 Cl 2 2%-10%) then repurified 
(gradient EtOAc/Hexane 10%-50%) to give the title compound as an off-white residue 
(0.80 g): ES-MS 482.2 (M+l), ! H NMR (CDC1 3 ): 5 8.12 (ap d, J - 8.5 Hz, 2H), 7.96 (ap 
d, J - 8.5 Hz, 2H), 7.29-7.25 (m, 2H), 6.98-6.88 (m, 3H), 6.73 (s, 1H), 5.72 (s, 1H), 4.23 

20 (t, J - 6.1 Hz, 2H), 4.09 (s, 2H), 3.70 (m, 4H), 3.08 (t, J = 6.1 Hz,2H), 1.30 (t, J = 7.0 Hz, 
6H). 



g ) 3-{4-[5^2-Phenoxy-emylsulfanylmemyl)-[l,3,4]oxamazoi-2-yl]-phenyl}-isox 
carbaldehyde 





25 
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To a solution of 2-[4^5^ethoxymethyl-isoxa 

eaylsulfanylmethyl)-[13,4]oxadiazole (0.80 g, 1.7 mmol) in acetic atid/H 2 0 (4:1, 25 
mL) was added slowly 1 N aq. HC1 (3 mL), giving a thick suspension. The mixture was 
stirred 5 minutes at rt, concentrated, diluted with acetone and concentrated (2 x), then 
5 placed on high vacuum to give the title compound: ES-MS 482.2 (M+33 consistent with 
aldehyde), ^NMR (CDC1 3 ): 5 10.06 (s, 1H), 8.16 (ap d, J = 8.4 Hz, 2H), 7.98 (apd, J = 
8.4 Hz, 2H), 7.35 (s, 1H), 7.30-7.24 (m, 2H), 6.98-6.87 (m, 3H), 4.23 (t, J = 6.2 Hz, 2H), 
4.10 (s, 2H), 3.08 (t, J = 6.2 Hz, 2H). 

10 h) Itoethyl-(3-{4-[5-(2i>hen^ 
isoxazol-5-ylmethyl)-amine 




To a solution of 3-{4-[5-(2-phemoxy-ethylsu^ 

isoxazole-5-cafbaldehyde (0.14 g, 0.34 mmol) in 1^-dichloroethane was added 
1 5 dimethylamine (2 M/MeOH, 0.7 mL, 1.37 mmol) and finely ground NaBH(OAc) 3 (0.15 g, 
0.69 mmol). The reaction was stirred 16 hours at rt, then heated to 60 °C and stirred 2 
hours. Additional NaBH(OAc) 3 (0.08 g, 0.35 mmol) was added and the reaction stirred at 
60 °C for 16 hours, then stirred at rt for 6 days. The reaction was quenched with H 2 0 and 
extracted with CH 2 C1 2 (2 x) and EtOAc (1 x), dried over MgS0 4 , filtered and 
2 0 concentrated. The crude product was purified by radial chromatography on silical gel 

(gradient EtOAc/Hexane 20%-85%), then crystallized in CT 2 Cl2/ethei/hexane to give the 
title compound as fine, oflf-white crystals: ES-MS 437.2 (M+l), ^NMR (CDC1 3 ): 5 8.12 
(ap d, J = 8.3 Hz, 2H), 7.94 (ap d, J = 8.4 Hz, 2H), 7.29-7.25 (m, 2H), 6.95 (apt, J = 7.4 
Hz, 1H), 6.90 (ap d, J = 8.3 Hz, 2H), 6.57 (s, 1H), 4.23 (t, J = 6.0 Hz, 2H), 4.09 (s, 2H), 
25 3.71 (s, 2H), 3.08 (t, J = 6.0 Hz, 2H), 2.38 (s, 6H). Anal calcd. for C23H24N4O3S: C, 

63.28; H, 5.54; N, 12.83; 0, 11.00; S, 7.35. Found: C, 62.95; H, 5.49; N, 12.70, 0, 11.20; 
S,7.60. 



Example 301 
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Preparation of 3- {4-[5<2-Phenoxy-ethylsulfanylme% 
propenal 



To a solution of 4-Fonnyl-benzoic acid methyl ester (Aldrich) (15.0 g, 91.40 mM) in 300 
m L ofTHF at -78°C was added vinyl Grignard (Aldrich)(95.94 mL of a 1.0 molar 
solution in THF, 95.94 mM) dropwise via an addition funnel. The mixture was stirred at 

1 0 -78°C for 3 h then warmed to RT and stirred for 18 h. The excess Grignard was 

quenched with 100 mL of sat NH4CI and diluted with 300 mL of methylene chloride and 
extracted three times with methylene chloride, one time with ethyl acetate and the 
combined organics were dried over MgSCU. The material was filtered through paper and 
concentrated to a yellow liquid. The material was applied to a 65 mm Biotage flash 

1 5 columb and eluted with a gradient of 1 L hexanes, 2 L 10% EtOAc in hexanes, 3 L 20% 
EtOAc in hexanes and 2 L 30% EtOAc in hexanes which upon concentrating provided 
9.72 g of the 4-(l-Hy<froxy-aUyl)-benzoic acid methyl ester as a yellow liquid. l H NMR 
(CDCI3, 300 MHz): 8 8.10 (d, 2H, J=8.1 Hz), 7.54 (d, 2H, J=8.1 Hz), 6.11 (ddd, 1H, 
J-18.0, 9.0, 6.6 Hz), 5.29-5.50 (m, 2H), 4.01 (s, 3H), 2.40 (s, 1H). TLC (50% 

2 0 EtOAC/50%Hexanes) R* 0.49.. 

b) 4-(l-Acetoxy-allyl)-benzoic acid methyl ester 




5 a) 4-(l -Hydroxy-allyl)-benzoic acid methyl ester 




O 
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To a solution of 4-(l-Hy(koxy-aUyi)-benzoic acid methyl ester (2.3 g, 11.9 mM) in 36 m 
L of CH2CI2 at it was added pyridine (6 mL, 74 mmol), acetic anhydride (Aldrich)(3 mL, 
32.0 mM) dropwise via a syringe andN,N-Dimethyl amino pyridine (20 mg, 0.16 mmol). 
The mixture was stirred at rt for 18 h. The material was diluted with 100 mL of 
methylene chloride and extracted three times with methylene chloride, one time with ethyl 
acetate and the combined organics were dried over MgSCV The material was filtered 
through paper and concentrated to a yellow liquid. The material was applied to a 40 mm 
Biotage flash column and eluted with a gradient of 1 L hexanes, 1 L 10% EtOAc in 
hexanes, 2 L 20% EtOAc in hexanes and 1 L 30% EtOAc in hexanes which upon 
concentrating provided 2.7 g of the 4-(l-Acetoxy-allyl)-benzoic acid methyl ester as a 
yellow liquid. ! H NMR (CDCI3, 300 MHz): 5 8.03 (d, 2H, J-8.0 Hz), 7.42 (d, 2H, J=8.0 
Hz), 6.32 (d, 1H, J=6.8 Hz), 6.0 (ddd, 1H, J = 15.6, 8.3, 5.9 Hz), 5.25-5.38 (m, 2H), 5.95 
(s, 3H), 2.37 (s, 3H). TLC (50% EtOAC/50%Hexanes) Rf 0.60. 

c) 4-(l-Acetoxy-allyl)-benzoic acid methyl ester 



A solution of 4-(l-Hydroxy-allyl>benzoic acid methyl ester (1 1.83 g, 50.73 mM) in THF 
(150 mL) was treated with Bis(bemomtrile)dichloropalladium(II) (329 mg, 1.26 mM) at 
room temperature and stirred for 19 h. The material was poured through a plug of Celite 
2cm and silica 2cm., concentrated and the crude yellow liquid solid was used directly 




(12g). 
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1H NMR (CDC13, 300 MHz): 5 8.02 (d, 2H, J = 7.2 Hz), 7.46 (d, 2H, J = 7.2 Hz), 6.70 
(d, 1H, J-15 Hz), 6.41 (dt, 1H, J-15, 7.0 Hz), 4.78 (dd, 2H, J = 6.8, 0.5 Hz), 3.93 (s, 3H), 
2.14 (s, 3H). TLC (50% EtOAC/50%Hexaues) Rf 0.60. 

d) 4-(3-Hydroxy-propenyl)-benzoic acid methyl ester 




To a solution of 4-(3-acetoxy-propenyl>benzoic acid methyl ester (6.85 g, 20.5 mmol) in 
MeOH was added p-toluenesulfonic acid monohydrate (0.55 g, 2.92 mmol). The mixture 
was stirred at 60 °C for 16 hours, concentrated on the Rotovap, neutralized with sat aq. 
NaHC0 3 , and extracted with EtOAc (3 x). The combined organics were washed with 
brine, dried over MgS04, and the solvent removed tinder vacuum to give a white residue 
as crude (5.34 g). 

ES-MS 193.1 (M+l), *H NMR (CDCI3): 6 7.98 (ap d, J = 8.4 Hz, 2H), 7.44 (ap d, J = 8.4 
Hz, 2H), 6.67 (ap d, J = 15.9 Hz, 1H), 6.48 (dt, J = 15.9, 5.9 Hz, 1H), 4.37 (t, J = 5.1 Hz, 
2H), 3.91 (s, 3H), 1.52 (ap t, 1H). 

e) 4-[3-(tert-Butyl-diphenyl-silanyloxy)-propenyl]-benzoic acid methyl ester 




To a solution of 4-(3-hydroxy-propenyl)-benzoic acid methyl ester (5.85 g, 30.44 mmol) 
in DMF (60 mL) was added imidazole (4.14 g, 60.9 mmol) and t-butyl- 
chlorodipheaylsilane (8.7 mL, 33.5 mmol). The mixture was stirred at rt for 1 hour and 
poured into 80% sat. aq. NH4CI (60 mL) and extracted with ether (3 x). The combined 
organics were dried over MgSCU, filtered and concentrated under vacuuum. The product 
was azeotroped with xylenes on the Rotovap to remove residual DMF, giving the title 
compound (14.76 g) as crude, which was used in the next step without further 
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purification: *H NMR (CDC1 3 ): 8 7.98 (ap d, J = 8.4 Hz, 2H), 7.73-7.69 (m, 4H), 7.44- 
7.36 (m, 8H), 6.71 (ap d, J = 16.0 Hz, 1H), 6.39 (dt J = 16.0, 4.5 Hz, 1H), 4.40 (dd, J = 
4.5, 1.9 Hz, 2H), 3.92 (s, 3H), 1.11 (s, 9H); TLC (30% EtOAc/Hexane) R/ 0.56. 

f) 4-[3<tert-Butyi-diphenyl-silanylox^ acid 



4-[3-(tert-Bu1yl^phenyl-sUanyloxy)-propenyl]-bei]C2X)ic acid methyl ester (17.49 g, 40.6 
mmol) was diluted with ethanol (50 mL) and stirred for 10 minutes, then treated with 1.7 
N NaOH (60 mL) and stirred at 45 °C for 4 hours, then 50 °C for 30 minutes. The 
mixture was concentrated, neutralized with 5 N HC1 to pH 7 and 1 N HC1 to pH 3, and 
extracted with EtOAc (3 x). The combined organics were washed with brine, dried over 
MgSO*, filtered and concentrated. The resulting crude was crystallized in MeOH/ 
CH 2 Cl2/ether/hexane to remove desilylated byproduct. The supernatant was concentrated 
and purified by flash chromatography on silica gel (gradient EtOAc/hexane 1 0%-100%) 
to give the title compound (9.52 g): l H NMR (CDCI3): 8 8.06 (ap d, J - 8.4 Hz, 2H), 7.71 
(m, 4H), 7.47-7.37 (m, 8H), 6.73 (ap d, J = 15.9 Hz, 1H), 6.42 (dt, J = 15.9, 4.6 Hz, 1H), 
4.41 (dd, J = 4.6, 1.8 Hz, 2H), 1.1 1 (s, 9H). 

g) 4-[3-(tert-Butyl-diphenyl-silanyloxy>piopenyl]-benzoic acid hydrazide 



A solution of 4-[3-(tert-butyl-diphen^-silanyloxy)-propenyl]-benzoic acid (9.52 g, 22.8 
mmol) in THF/MeCN 1:1 (100 mL) was treated with N^P-carbonyldiimidazole (3.89 g, 
24.0 mmol) and heated at 60 °C for one hour. After cooling to rt, hydrazine (0.73 mL, 
25.0 mmol) was added by syringe. The mixture was stirred for 1 hour at rt, concentrated, 





WO 03/097047 



PCT/US03/12123 



-550- 



diluted with 75% sat. aq. NH4CI, and extracted with EtOAc (3 x). The combined organics 
were washed with brine, dried over MgSO-t, filtered, and the solvent removed under 
vacuum to give the title compound (10.96 g) as crude, which was used in the next step 
without further purification: ^NMR (CDCI3): 5 7.70 (m, 6H), 7.44-7.36 (m, 8H), 7.14 
5 (s, 1H), 6.69 (ap d, J = 15.9 Hz, 1H), 6.37 (dt, J - 15.9, 4.6 Hz, 1H), 4.40 (dd, J = 4.6, 1 .8 
Hz, 2H), 1.11 (s,9H). 

h) 4-[3-(tert-Butyl-diphenyl-silanyloxy)-propenyl]-benzoic acid N*-[2-(2-phenoxy- 
ethylsulfanyl)-acetyl]-hydrazide 



A solution of (2-phenoxy-ethylsulfanyl)-acetic acid (Maybridge, 4.84 g, 22.8 mmol) in 
THF/MeCN 1:1 (60 mL) was treated with N^T-carbonyldiimidazole (3.88g, 23.9 mmol) 
then heated at 60 °C for one hour. After cooling to rt, 4-[3-(tert-Butyl-diplienyl- 
silanyloxy)-propenyl]-benzoic acid hydrazide (10.96 g, 22.8 mmol) was added neat. The 

15 mixture was stirred for 2 hours at rt, concentrated, diluted with 75% sat. aq. NH4CI, and 
extracted with EtOAc (3 x). The combined organics were washed with brine, dried over 
MgS0 4j filtered, and concentrated. The crude oil was purified by flash chromatography 
on silica gel (gradient EtOAc/Hexane 10%-50%) to give the title compound (12.09 g): 
ES-MS 625.4 (M+l); *H NMR (CDCI3): 5 9.42 (d, J = 5.8 Hz, 1H), 8.59 (d, J = 5.8 Hz, 

20 1H), 7.70 (m, 6H), 7.44-7.36 (m, 8H), 7.29-7.24 (m, 2H), 6.96-6.90 (m, 3H), 6.69 (ap d, J 
- 15.9 Hz, 1H), 638 (dt, J = 15.9, 4.6 Hz, 1H), 4.40 (dd, J = 4.7, 1.8 Hz, 2H), 426 (t, J = 
5.9 Hz, 2H), 3.51 (s, 2H), 3.10 (t, J = 5.9 Hz, 2H), 1.1 1 (s, 9H). 





i) 2-{4-[3-(tert-Butyl-diphenyl-silanyloxy)-propenyl]-phenyl}-5-(2-phenoxy- 
2 5 ethylsulfanylmethyl)-[l ,3,4]oxadiazole 
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To a mixture of 4-[3-(tert-Butylsliphenyl-alanyloxy>propenyl]-benzoic acid T>T-[2-{2- 
phenoxy^mylsulfanyl)-ac€tyl]-hydrazide (12.09 g, 19.3 mmol) and 2-chIoro-l,3- 
dimemyl-2-inudazolinium hexafluorophosphate (5.66 g, 20.3 mmol) in anhydrous CH 2 C1 2 
was slowly added DIPEA (7.4 mL, 42.6 mmol) by syringe. The mixture was stirred at rt 
for 72 hours, then quenched with 80% sat aq. NH4CI (120 mL). The organic phase was 
removed and the aqueous phase extracted with CH2CI2 (1 x) and EtOAc (1 x). The 
combined organic phases were dried over MgS04, filtered and concentrated. The crude 
oil was purified by flash chromatography on silica gel (gradient EtOAc/Hexane 10%- 
50%) to give the title compound (9.09 g): ES-MS 607.4 (M+l); *H NMR (CDCI3): 8 
7.97 (ap d, J - 8.4 Hz, 2H), 7.71 (m, 4H), 7.48-7.37 (m, 8H), 7.30-7.25 (m, 2H), 6.95 (ap 
t, 1H), 6.90 (m, 2H), 6.71 (apd, J = 15.9 Hz, 1H), 6.40 (dt, J = 15.9, 4.6 Hz, 1H), 4.41 
(dd, J = 4.7, 1.8 Hz, 2H), 4.22 (t, J = 6.2 Hz, 2H), 4.07. (s, 2H), 3.07 (t, J = 6.2 Hz, 2H), 
1.12 (s,9H). 

j) 3-{4-[5-(2-Phenoxy-etoylsulfany^ 
2-{4-PKtat-Bui^^ 

ethylsulfanylmetiiyl>[l^,4]oxadiazole (9.09 g, 15.0 mmol) in anhydrous THF (100 mL) 
was treated with tetrabutylammonium flouride (1M/ THF, 18.7 mL, 18.7 mmol). The 
reaction was stirred at rt for 2.5 hours, then poured into water (80 mL). Hexane (25 mL) 
was added, the organic phase removed, and the aqueous phase extracted with EtO Ac (2 
x). The combined organics were washed with brine, dried over MgSCU, filtered and 
concentrated The resulting oil was purified by flash chromatography on silica gel 
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(gradient EtOAc/Hexane 10%-60%) to give the title compound (4.25 g) as a white 
residue: ES-MS 369.1 (M+l); l HNMR(CDCl 3 ): 5 7.98 (ap d, J=8.4Hz,2H), 7.50(ap 
d, J = 8.4 Hz, 2H), 7.29-7.24 (m, 2H), 6.97-6.88 (m, 3H), 6.68 (ap d, J = 15.9 Hz, 1H), 
6.50 (dt, J = 15.9, 4.6 Hz, 1H), 4.39 (dd, J = 5.3, 1.6 Hz, 2H), 4.22 (t, J = 6.1 Hz, 2H), 
5 4.06 (s, 2H), 3.07 (t, J = 6.2 Hz, 2H). 

k) 3-{4-[5-(2-Phenoxy-ethylsidfanylmethyl)-[l,3,4]oxa^ 



In an oven-dried round-bottom flask, a mixture of anhydrous CH2CI2 (20 mL) and oxalyl 
10 ' chloride (2M/CH 2 C1 2 , 3.93 mL, 7.86 mmol) was chilled to -78 °C in a dry ice/acetone 
bath and treated with DMSO (1 .50 mL, 21 .4 mmol) by slow addition with syringe. The 
mixture was stirred 20 minutes and 3-{4-[5-(2-phenoxy-ethylsulfanylmethyl)- 
[l,3,4]oxadiazol-2-yl]-phenyl}-prop-2-en-l-ol (2.63 g, 7.14 mmol) in CH 2 C1 2 (60 mL) 
was added slowly by syringe. The mixture was stirred 45 minutes at -78 °C and DIPE A 
15 (6.2 mL, 35.7 mmol) was added slowly by syringe. The mixture was stirred an additional 
30 minutes, removed from bath and stirred 2 hours as it warmed to room temperature (rt). 
The reaction was neutralized with sat aq. NH4CI (75 mL) and the organic layer removed. 
The aqueous phase was extracted with CH 2 C1 2 (1 x) and EtOAc (1 x), dried over MgS0 4 , 
filtered and concentrated. The crude product was purified by chromatography on silica 
2 0 gel (gradient EtOAc/Hexane 10%-85%) to give the title compound (2.43 g): ES-MS 

367.1 (M+l); l R NMR (CDC1 3 ): 5 9.76 (d, J - 7.7 Hz, 1H), 8.09 (ap d, J - 8.4 Hz, 2H), 
7.69 (ap d, J = 8.4 Hz, 2H), 7.51 (d, J - 16.0 Hz, 1H), 7.29-7.24 (m, 2H), 6.98-6.88 (m, 
3H), 6.80 (dd, J - 16.0, 7.5 Hz, 1H), 4.23 (t, J « 6.1 Hz, 2H), 4.09 (s, 2H), 3.08 (t, J = 6.1 
Hz,2H). 




25 



Example 302 

E%l-isopropyl-(3-{4-[5-(2-pte 
phenyl}-allyl>amine 
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To a solution of 3- {4-[5<2-Phenoxy^ylsulfenylmethyl)-[l,3,4]oxadiazol-2-yi]-phenyl}- 
propenal (0.282 g, 0.77 mmol) in 12-dichloroethane was added ethyi-isopropyl-amine 
(0.11 mL, 0.92 mmol) and finely ground NaBH(OAc)3 (0.20 g, 0.92 mmol). The reaction 
was steed 2 hours at rt, quenched with H 2 0 and the organic phase removed and passed 
through a Na 2 SC>4 drying tube. The aqueous phase was extracted with EtOAc (2 x), the 
organic phases dried in the same manner and the combined organics concentrated. The 
crude product was purified by flash chromatography on silica gel (gradient 
EtOAc/Hexane 50%-85%, 2N NH 3 in MeOH/EtOAc 15%), then crystallized in 
OTaClz/ether/hexane to give the title compound as fine, white crystals (0.125 g) : ES-MS 
4382 <M+1), 'H NMR (CDCI3): 5 7.96 (ap d, J = 8.4 Hz, 2H), 7.48 (ap d, J - 8.4 Hz, 
2H), 7.29-7.25 (m, 2H), 6.98-6.88 (m, 3H), 6.57 (d, J= 16.0 Hz, 1H), 6.45-6.37 (m, 1H), 
422 (t, J = 6.2 Hz, 2H), 4.06 (s, 2H), 3.28 (d, J = 5.9 Hz, 2H), 3.06 (t, J = 6.2 Hz, 2H), 
2.55 (ap q, 2H), 1.11-1.02 (m, 9H). Anal, calcd. for C23H24N4O3S: C, 68.62; H, 7.14; N, 
9.60. Found: C, 68.44; H, 7.05; N, 9.55. 



Example 303 

Ke%K3-{4-[5-(2-phettoxy-em^^ 

The title compound was synthesized from 3-{4-[5-(2-phenoxy-ethylsulfanylmethyl)- 
[l,3,4]oxadiazol-2-yl]-phenyl}-propenal using a method similar to that described for 
emyl-isopropyl-(3-{4-[5-(2-phenoxy-e^ 

phenyl}-aUyl)-amine: ES-MS 424.2 (M+l), 1 HNMR(CDa 3 ): 8 7.97 (ap d, J = 8.4 Hz, 
2H), 7.48 (ap d, J = 8.4 Hz, 2H), 729-725 (m, 2H), 6.97-6.88 (m, 3H), 6.57 (d, J = 16.0 
Hz, 1H), 6.48-6.39 (m, 1H), 4.22 (t, J = 6.0 Hz, 2H), 4.06 (s, 2H), 3.30 (d, J = 6.0 Hz, 
2H), 3.07 (t, J = 6.0 Hz, 2H), 2.61 (q, J = 7.1 Hz, 4H), 1.09 (t, J = 7.1 Hz, 6H). Anal. 
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calcd. forC 2 4H29N 3 02S: 

C, 68.05; H, 6.90; N, 9.92. Found: C, 67.94; H, 6.88; N, 9.73. 

Example 304 

l-(3_{4-[5-(2-Phenoxy-ethyl^ 
piperidine 

The title compound was synthesized from 3-{4-[5-(2-phenoxy-ethylsulfanylmethyl)- 
[l,3,4]oxadia£ol-2-yl]-phenyl}-propenal using a method similar to that described for 
EthyHsopropyl-(3-{4-[5-(2-phen^ 

phenyl}-allyl)-amme: ES-MS 436.2 (M+l), X H NMR (CDC1 3 ): 5 7.96 (ap d, J = 8.4 Hz, 
2H), 7.48 (ap d, J = 8.4 Hz, 2H), 7.29-7.24 (m, 2H), 6.95 (ap t, 1H), 6.90 (ap d, 2H), 6.57 
(d, J= 16.0 Hz, 1H), 6.48-6.41 (m 5 1H), 4.22 (t, J = 6.1 Hz, 2H), 4.06 (s, 2H), 3.17 (d, J = 
6.1 Hz, 2H), 3.07 (t, J = 6.1 Hz, 2H), 2.47 (br s, 4H), 1.64 (m, 4H), 1.58 (br s, 2H). Anal, 
calcd. for C25H29N3O2S: C, 68.93; H, 6.71; N, 9.65. Found: C, 68.33; H, 6.56; N, 9.42. 

Example 305 

Cyclohexyl-ethyl-(3-{4-[5~^ 
phenyl} -allyl)-amine 




The title compound was synthesized from 3-{4-[5-(2-phenoxy-ethylsulfanylmethyl)- 
[l,3,4]oxadiazol-2-yl]-phenyl}-propenal using a method similar to that described for 
ethyl-isopropyl-(3- {4-[5-(2-pte 

phenyl}-dlyl)-amine: ES-MS 478.3 (M+l), X HNMR (CDC1 3 ): 8 7.96 (ap d, J = 8.4 Hz, 
2H), 7.48 (ap d, J = 8.4 Hz, 2H), 7.29-7.24 (m, 2H), 6.95 (ap t, 1H), 6.90 (ap d, 2H), 6.55 
(d, J = 16.1 Hz, 1H), 6.41 (m, 1H), 4.22 (t, J = 6.1 Hz, 2H), 4.06 (s, 2H), 3.33 (d, J = 5.8 
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Hz, 2H), 3.07 (t, J = 6.1 Hz, 2H), 2.64-2.53 (m, 3H), 1.88-1.75 (m, 4H), 1.64 (ap d, J = 
11.5Hz,2H),1.25(m,4H),1.06(U = 7.1Hz,3H). Anal. calcd. for C28H35N3O2S: C, 
70.41; H, 7.39; N, 8.80; Found: C, 69.92; H, 7.32; N, 8.65. 

Example 306 
4-(3-{4-[5-(2-Phenoxy-emylsulMylme^ 
moipholine 



The title compound was synthesized from 3-{4-[5-(2-phenoxy-emylsulfanylmemyl)- 
[l,3,4]oxadiazol-2-yl]-phenyl}-propenal using a method similar to that described for 
etoyl-isopropyl-(3-{4-[5-(2-phenox 

phenyl}-auyl>amine: ES-MS 438.3 (M+l), l K NMR (CDa 3 ): 5 7.97 (ap d, J - 8.2 Hz, 
2H), 7.48 (ap d, J = 8.2 Hz, 2H), 729-7^4 (m, 2H), 6.95 (ap t, IH), 6.89 (ap d, 2H), 6.59 
(d, J = 16.0 Hz, 1H), 6.40 (m, 1H), 422 (t, J = 6.1 Hz, 2H), 4.06 (s, 2H), 3.76 (ap t, J = 
4.5 Hz, 4H), 3.20 (d, J = 6.6 Hz, 2H), 3.07 (t, J = 6.2 Hz, 2H), 2.53 (br s, 4H). Anal, 
calcd. for C24H27N3O3S: C, 65.88; H, 6.22; N, 9.60. Found: C, 65.61; H 6.18; N, 9.56. 

Example 307 
Benzyl-methyl-(3-{4-[5-(2-phenoxy-e^ 
allyl)-amine 



The title compound was synthesized from 3- {4-[5-(2-phenoxy-ethylsulfanylmethyl)- 
[l,3,4]oxadiazol-2-yl]-phenyl}-propenal using amethod similar to that described for 
emyl-isopropyl-(3-{4-[5-(2-phenoxy-emylsulfanylmemyl)-[l,3,4]oxad^ 



phenyl}-aUyl>amine: ES-MS 472.3 (M+l), 'H NMR (CDCI3): 8 7.97 (ap d, J = 8.6 Hz, 
2H), 7.48 (ap d, J = 8.5 Hz, 2H), 7.36-7.31 (m, 4H), 7.29-7.24 (m, 3H), 6.98-6.87 (m, 
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3H), 6.59 (d, J - 16.1 Hz, 1H), 6.48-6.40 (m, 1H), 4.22 (t, J = 6.2 Hz, 2H), 4.06 (s, 2H), 
3.58 (br s, 2H), 3.23 (d, J = 6.2 Hz, 2H), 3.06 (t, J - 6.2 Hz, 2H), 2.28 (s, 3H). Anal, 
calcd. for 02^2^3028: C,71.31;H, 6.20; N, 8.91. Found: C, 70.81; H, 6.20; N, 8.75. 

Example 308 

l-(3-{4-[5-(2-Phenoxy-ethylsulfanylme%l)-[l,3,4]oxadiazol-2-yl]-ph^ 
phenyl-piperazine 




The title compound was synthesized from 3-{4-[5-(2-phenoxy-ethylsulfanylmethyl)- 
[l,3,4]oxadiazol-2-yl]-phenyl}-propenal using a method similar to that described for 
emyl-isopropyl-(3-{4-[5-(2-phenoxy-e^ 

phenyl}-aUyl)-amine: ES-MS 513.3 (M+l), ! H NMR (CDCl 3 ): 8 7.98 (ap d, J = 8.4 Hz, 
2H), 7.50 (ap d, J - 8.4 Hz, 2H), 7.29-7.24 (m, 4H), 6.98-6.84 (m, 6H), 6.62 (d, J = 16.0 
Hz, 1H), 6.45 (m, 1H), 4.22 (t, J = 6.2 Hz, 2H), 4.06 (s, 2H), 3.26 (m, 6H), 3.07 (t, J = 6.2 
Hz, 2H), 2.70 (ap t, 4H). Anal, calcd. for C30H32N4O2S: C, 70.28; H, 6.29; N, 10.93. 
Found: C, 70.26; H, 6.28; N, 10.92. 

Example 309 
l-Memyl-4-(3-{4-[5-(2-phenoxy-emyls^ 
allyl)-piperazine 

The title compound was synlhesized from 3-{4-[5-(2-phenoxy-ethylsulfanylmelhyl>- 
[l,3,4]oxadiazol-2-yl]-phenyl}-propenal using a method similar to that described for 
emyl-isopropyl-(3-{4-[5-(2-phenoxy-e^ 

phenyl}-allyl)-amine: ES-MS 451.3 (M+l), J HNMR (CDC1 3 ): 8 7.97 (ap d, J = 8.4 Hz, 



WO 03/097047 



PCT/DS03/12123 



-557- 

2H), 7.47 (ap d, J = 8.4 Hz, 2H), 7.29-7.24 (m, 2H), 6.95 (ap t, 1H), 6.90 (ap d, 2H), 6.58 
(d, J = 15.8 Hz, 1H), 6.41 (m, 1H), 4.22 (t, J = 6.3 Hz, 2H), 4.06 (s, 2H), 3.22 (d, J = 6.8 
Hz, 2H), 3.07 (t, J - 62 Hz, 2H), 2.54 (br s, 8H), 2.33 (s, 3H). Anal, calcd. for 
C25H30N4O2S: C, 66.64; H, 6.71; N, 12.43. Found: C, 66.08; H, 6.71; N, 12.17. 



Example 310 




The title compound was synthesized from 3-{4-[5-(2-phenoxy-ethyisulfanylmethyl)- 
[ 1 ,3,4]oxadiazol-2-yl]-phenyl} -propenal using a method similar to that described for 
etoyl-isopropyl-(3-{4-[5-(2-phenox^^ 

phenyl}-allyl)-amine: ES-MS 536.4 (M+l), *H NMR (CDCI3): 5 7.98 (ap d, J = 8.5 Hz, 
2H), 7.51 (ap d, J = 8.5 Hz, 2H), 7.39 (d, J = 7.0 Hz, 1H), 7.34-7.18 (m, 5H), 6.98-6.85 
(m, 3H), 6.76 (d, J = 5.7 Hz, 1H), 6.63 (d, J = 15.8 Hz, 1H), 6.56-6.41 (m, 1H), 4^2 (t, J 
= 6.2 Hz, 2H), 4.06 (s, 2H), 3.35 (ap d, 2H), 3.12-3.05 (m, 4H), 2.43 (ap t, 2H), 2.25 (ap t, 
2H),1.42(apd,2H). AnaL calcd. for CaaH^OzS: C, 73.99; H,6.21; N.7.84. Found: 
C, 72.89; H, 6.04; N, 7.69. 

Example 311 
l_(3_{4_[5^2-Phenoxy-emylsulfany^ 
phenyi-piperidine-4-carbonitrile 




The title compound was synthesized from 3-{4-[5-(2-phenoxy-emylsulfanylmethyl> 
[l,3,4]oxadiazol-2-yl]-phenyl}-propenal using a method similar to that described for 
ethyl-isopropyl-(3- {4-[5-(2-phenoxy-ethylsulfanylmethyI)-[ 1 ,3,4]oxadiazol-2-yl]- 
phenyl}-aUyl)-amine: ES-MS 5372 (M+l), 1 HNMR(CDCl 3 ):87.99(apd, J = 8.4 Hz, 
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2H), 7.51 (m, 4H), 7.41 (ap t, 2H), 735 (ap d, 1H), 7.30-7.24 (m, 2H), 6.95 (ap t, J = 7.4 
Hz, 1H), 6.90 (ap d, 2H), 6.63 (d, J = 15.9 Hz, 1H), 6.42 (m, 1H), 4.22 (t, J = 6.1 Hz, 2H), 
4.07 (s, 2H), 3.32 (d, J = 6.2 Hz, 2H), 3.13 (d, J - 12.1 Hz, 2H), 3.07 (t, J = 6.2 Hz, 2H), 
2.58 (m, 2H), 2.16 (m, 4H). Anal, calcd. for C32H32N4O2S: C, 71.61; H, 6.01; N, 10.44. 
Found: C, 71.10; H, 6.07; N, 10.22. 

Example 312 

Cyclopentyl-memyl-(3-{4-[5-(2-ph^ 
phenyl} -allyl)-amine 




The title compound was synthesized from 3-{4-[5-(2-phenoxy-ethylsulfanylmethyl)- 
[l,3,4]oxadiazol-2-yl]-phenyl}-propenal using a method similar to that described for 
emyl-isopropyl-(3-{4-[5-(2-phenoxy-e%^ 

phenyl}-auyl)-amine: ES-MS 450.3 (M+l), ^NMR^CU): 6 7.97 (apd, J =8.3 Hz, 
2H), 7.47 (ap d, J - 8.3 Hz, 2H), 7.29-7.24 (m, 2H), 6.95 (ap t, 1H), 6.90 (m, 2H), 6.56 (d, 
J = 16.1 Hz, 1H), 6.50-6.42 (m, 1H), 4.22 (t, J = 6.1 Hz, 2H), 4.06 (s, 2H), 328 (ap d, 
2H), 3.05 (t, J = 6.2 Hz, 2H), 2.76 (m, 1H), 2.30 (br s, 3H), 1.90 (m, 2H), 1.73 (m, 2H), 
1.64-1.43 (m, 4H). Anal, calcd. for C26H31N3O2S: C, 69.46; H, 6.95; N, 9.35. Found: 
C, 69.24; H, 6.83; N, 9.25. 

Example 313 
Preparation of 2-[4-(lH-Lmdazol^ 

[l,3,4]oxadiazole 




a) 2-(2-Phmoxy-emylsulfmylmetoyl)-5-^ 
5-yl]-phenyl}-[l,3,4]oxadiazole 
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A solution of 4-[5-(2-Pheno^-emylsuIfanyhne^^^ 

(1 .53 g, 4.50 mmol) in anhydrous ethanol (10 mL) was treated with tosylmethyl 
isocyanide (0.70 g, 5.40 nnnol) and KCN (0.30 g, 0.45 mmol) and stirred under N 2 at rt 
for 1 hour, giving a thick slurry. The mixture was diluted with ether and filtered through 
paper. The precipitate was triturated with ether and filtered again, and the remaining 
solvent removed under vacuum to give the title compound as an amorphous brown solid: 
l H NMR (CDCI3): 8 8.06 (apd, J = 8.4 Hz, 2H), 7.85 (ap d, J = 8.4 Hz, 2H), 7.48 (ap d, J 
= 8.5 Hz, 2H), 7.39 (ap d, J = 8.0 Hz, 2H), 7.28-7.23 (m, 3H), 6.95-6.87 (m, 3H), 6.12 (d, 
J = 6.2 Hz, 1H), 5.01 (ap d, J = 62. Hz, 1H), 4.21 (t, J = 6.0 Hz, 2H), 4.07 (s, 2H), 3.06 (t, 
J = 6.0 Hz, 2H), 2.47 (s, 3H). 

b) 2-[4-(lH-Irmdazol-4-yl)-phenyl]-5-(2-phenoxy-emylsulfanyh^^ 
la a sealed vial, a solution of 2<2-Pheno^-ethylsulf^ 

sulfonylH»5-dihydro^xazol-5-yl]-phenyl} (0.405 g, 0.75 mmol) in 7N 

NH3/MeOH (5 mL, 35 mmol) was microwaved at 100 °C for 15 minutes. The mixture 
was concentrated, diluted with E 2 O y extracted with EtOAc (3 x), dried over MgS0 4 , 
filtered and concentrated. The crude product was purified by radial chromatography on 
silica gel (gradient EtOAc/Hexane 10%-100%; MeOH/EtOAC 10%) to give the title 
compound: ES-MS 379.3 (M+l), *H NMR (CDC1 3 ): 5 8.04 (ap d, J - 8.4 Hz, 2H), 7.89 
(ap d, J - 8.4 Hz, 2H), 7.82 (s, 1H), 7.46 (s, lH),7.29-7.24 (m, 2H), 6.97-6.87 (m, 3H), 
4.22 (t, J = 6.1 Hz, 2H), 4.07 (s, 2H), 3.07 (t, J = 6.1 Hz, 2H). 

Example 314 

Preparation of 4-[5-(2-Phenoxy-ethylsulfanylmethyl>[ 1 ,3,4]oxadiazol-2-yl]-benzaldehyde 
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a) 4~Dimethoxymethyl-benzoic acid methyl ester 




To a solution of 4-formyl-benzoic acid methyl ester (31 .9 g, 194 mmol) in methanol (150 
5 mL) was added p-toluenylsulfonic acid (36.9 g, 194 mmol), trimethyl orthoformate (42 
mL, 388 mmol), and oven-dried 4A mol sieves (20 g). The mixture was stirred at 70 °C 
for 16 h, concentrated on the Rotovap, diluted with ether, vacuum filtered through paper 
and the filtrate neutralized with sat. aq. NaHCC>3. The organic phase was set aside, the 
aqueous phase was extracted with EtOAc (2 x) and the combined organics washed with 
1 0 sat aq. NaHC0 3 , dried over MgS0 4 , filtered and concentrated to give the title compound 
(21.55 g): *H NMR (CDC1 3 ): 5 8.40 (ap d, J = 8.4 Hz, 2H), 7.54 (ap d, J = 8.1 Hz, 2H), 
3.93 (s, 3H), 3.34 (s, 6H); TLC (30% EtOAc/Hexane) 0.44. 



b) 4-Dimethoxymethyl-benzoic acid hydrazide 




To a solution of 4-dimethoxymethyl-benzoic acid methyl ester (21.55 g, 102 mmol) in 
isopropanol (70 mL) under N2 was added hydrazine (7.5 mL, 256 mmol) by syringe. The 
mixture was stirred at 100 °C for 16 hours, allowed to cool to rt and concentrated on the 
Rotovap. The crude product was redissolved in CH2CI2, concentrated, and placed on high 
2 0 vacuum for 4 hours to give the title compound (21 .37 g): *H NMR (DMSO-d<s): 5 9.75 (s, 
1H), 7.80 (ap d, J = 8.4 Hz, 2H), 7.42 (ap d, J = 8.4 Hz, 2H), 4.51 (br s, 2H), 3.23 (s, 6H); 
TLC (EtOAc) 0.09. 

c) 4-Dimethoxymethyl-benzoic acid JV'-[2-(2-phenoxy-ethjdsuIfanyl)-acetyl]-hydrazide 
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A solution of (2-phenoxy-ethylsulfanyl)-acetic acid (23.83 g, 1 12 mmol) in THF/MeCN 
1:1 (100 mL) was treated with NJSf'-carbonyldiimidazole (18.20 g, 112 mmol) then 
heated at 60 °C for one hour. After cooling to rt, 4-dimethoxymethyl-benzoic acid 
5 hydrazide (23.60 g, 1 12 mmol) was added neat. The mixture was stirred for 2 hours at rt, 
concentrated, diluted with 65% sat. aq. NaHC0 3 , extracted with EtOAc (3 x), washed 
with brine, dried over MgSC>4, filtered, and the solvent removed under vacuum to give the 
title compound. This crude product was used in the next step without further purification: 
ES-MS 387.1 (M+l), 3 HNMR (DMSO-d*): 8 10.47 (s, 1H), 10.13 (s, 1H), 7.88 (ap d, J = 
10 8.4 Hz, 2H), 7.48 (ap d, J - 8.4 Hz, 2H), 7.29-7.25 (m, 2H), 6.96-6.89 (m, 3H), 4.18 (t, J 
= 6.6 Hz, 2H), 3.32 (s, 2H), 3.25 (s, 6H), 3.04 (t, J = 6.6 Hz, 2H). 

d) 4-[5-(2-Phenoxy-ethylsulfany^ 



15 A mixture of 4-dimethoxymethyl-benzoic acid ^-[2-(2-phenoxy-ethylsulfanyl)-acetyl]- 
hydrazide (1 12 mmol), triphenylphosphine (32.3 g, 123 mmol), and TEA (55 mL, 392 
mmol) in THF was chilled in an ice bath and treated with carbon tetrabromide (40.8 g, 
331.6 mmol) in 3 portions over 10 minutes. After 30 minutes, the reaction was removed 
from the bath and stirred 3 hours at rt, then diluted with EtOAc (200 mL) and 2N HC1 

2 0 (250 mL) and stirred overnight The mixture was poured into EtOAc (200 mL), shaken, 
and the organic phase removed. The aqueous phase was extracted with EtOAc (2 x) and 
the combined organic phases were washed with brine, dried over MgS04, filtered and 
concentrated The resulting crude was purified by flash chromatography on silica gel 
(gradient EtOAc/Hexane 10%-100%) to give the title compound as a white residue (23.92 



25 g): ES-MS 341.0 (M+l), l HNMR (CDC1 3 ): 5 10.09 (s, 1H), 8.21 (ap d, J = 8.4 Hz, 2H), 
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8.01 (ap d, J = 8.4 Hz, 2H), 7.29-7 .24 (m, 2H), 6.98-6.87 (m, 3H), 4.23 (t, J = 6.0 z, 2H), 
4.11 (s, 2H), 3.08 (U = 6.0 Hz, 2H). 

Example 315 

4-{4-[5-(2-Phenoxy-ethylsidf^ 




To a solution of 4-[5-(2-phenoxy-ethylsu^^ 

benzaldehyde (0.533 g, 1.57 mmol) in 1,2-dichloroethane (10 mL) was added morpholine 
(0.27 mL, 3.13 mmol) and finely ground NaBH(OAc) 3 (0.50 g, 2.35 mmol). The reaction 
was stirred 2 hours at rt, quenched with H 2 0 (10 mL) and the organic phase removed 
The aqueous phase was extracted with EtOAc (2 x) and the combined organic phases 
dried over MgS0 4 , filtered and concentrated. The crude product was purified by flash 
chromatography on silica gel (gradient EtOAc/Hexane 30%-85%) to give the title 
compound as an amorphous white solid (0.415 g): ES-MS 412.2 (M+l), j H NMR 
(CDCI3): 8 7.99 (ap d, J = 8.4 Hz, 2H), 7.47 (ap d, J = 8.4 Hz, 2H), 7.29-7.24 (m, 2H), 
6.95 (ap t, 1H), 6.89 (m, 2H), 4.21 (t, J - 6.2 Hz, 2H), 4.06 (s, 2H), 3.73 (t, J = 4.6 Hz, 
4H), 3.57 (s, 2H), 3.06 (t, J - 6.2 Hz, 2H), 2.47 (ap t, 4H). Anal, calcd. for C22H25N3O3S: 
C, 64.21; H, 6.12; N, 10.21; 0, 11.66; S, 7.79. Found: C, 64.84; H, 5.86; N, 9.15; O, 
11.39; S, 7.99. 

Example 316 

l-Methyl-4-{4-[5-(2-phenoxy-e1hylsulfanylmethyl> 
piperazine 




The title compound was synthesized from 4-[5-(2-phenoxy-ethylsulfanylmethyl)- 
[l,3,4]oxadiazol-2-yl]-benzaldehyde using a method similar to that described for 4- {4-[5- 
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(2-phenoxy-ethylsulfanyime^ -morpholine: ES-MS 

4252 (M+i), *H NMR (CDC1 3 ): 8 7.99 (ap d, J = 8,3 Hz, 2H), 7.47 (ap d, J = 8.4 Hz, 
2H), 7.30-725 (m, 2H), 6.96 (ap t, 1H), 6.90 (m, 2H), 422 (t, J « 6.1 Hz, 2H), 4.07 (s, 
2H), 3.59 (s, 2H), 3.07 (t, J- 6.1 Hz, 2H), 2.52 (br s, 8H), 2.33 (s, 3H). Anal, caicd. for 
C23H28N4O2S: C, 65.07; H, 6.65; N, 13.20. Found: C, 6423; H, 6.51; N, 12.96. 

Example 317 

1 l {4-[5-(2-PhOTOxy-ethylsulfanylmethyl)-[ l,3,4]oxadiazol-2-yI]-benzyl}- 
[l^'Jbipiperidinyl 




The title compound was synthesized from 4-[5-(2-phenoxy-ethylsulfanylmethyl)- 
[l,3,4]oxadiazol-2-yl]-benzaldehyde using a method similar to that described for 4-{4-[5- 
(2-phenoxy-ethylsulfanylmethyl)-[l ,3,4]oxadiazol-2-yl]-benzyl} -morpholine: ES-MS 
493.2 (M+l), l H NMR (CDC1 3 ): 5 7.97 (ap d, J = 8.3 Hz, 2H), 7.45 (ap d, J = 8.3 Hz, 
2H), 729-7.24 (m, 2H), 6.97-6.88 (m, 3H), 421 (t, J = 62 Hz, 2H), 4.06 (s, 2H), 3.54 (s, 
2H), 3.06 (t, J = 6.2 Hz, 2H), 2.93 (d, J = 11.9 Hz, 2H), 2.53 (br s, 4H), 229 (ap t, 1H), 
2.00 (ap t, 2H), 1.80 (ap d, 2H), 1.68-1.56 (m, 6H), 1.45 (m, 2H). Anal, calcd. for 
C28H36N4O2S: C, 6826; H, 737; N, 11.37. Found: C, 67.68; H, 7.19; N, 1122. 

Example 318 

{4-[5-(2-Phenoxy-ethylsulfanylm 
amine 

The title compound was synthesized from 4-[5-(2-phenoxy-ethylsulfanylmethyl> 
[l,3,4]oxadiazol-2-yl]-benzaldehyde using a method similar to that described for 4-{4-[5- 
(2-phenoxy-ethylsulfanyIme%^ ES-MS 
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i 

419.2 (M+l), l H NMR (CDCI3): 8 8.09 (ap d, J = 8.4 Hz, 1H), 8.00 (ap d, J - 8.4 Hz, 
2H), 7.51-7.43 (m, 3H), 7.29-7.23 (m, 2H), 6.97-6.87 (m, 3H), 6.65 (m, 1H), 6.41 (ap d, J 
- 8.3 Hz, 1H), 4.63 (d, J = 6.3 Hz, 2H), 4.21 (t, J = 6.1 Hz, 2H), 4.06 (s, 2H), 3.07 (t, J - 
6.2Hz,2H). Anal, calcd. for C23H22N4O2S: C, 66.01; H, 5.30; N, 13.39. Found: C, 
65.23; H, 5.36; N, 12.71. 

Example 319 

{4-[5-(2-Phenoxy-e%lsu 
yhnethyl-amine 




The title compound was synthesized from 4-[5-(2-phenoxy-ethylsulfanylmethyl)- 
[l,3,4]oxadiazol-2-yl]-benzaldehyde using a method similar to that described for 4~{4-[5- 
(2-phenoxy-ethylsulfanylme^ ES-MS 
433.3 (M+l), *H NMR (CDC1 3 ): 8 8.58 (ap 4 1H), 8.00 (ap d, J - 8.2 Hz, 2H), 7.67 (td, J 
= 7.7, 1.8 Hz, 2H), 7.53 (d, J = 8.4 Hz, 2H), 7.33-7.24 (m, 3H), 7.20 (m, 1H) 6.97-6.88 
(m, 3H), 4.22 (t, J = 6.2 Hz, 2H), 4.06 (s, 2H), 3.99 (s, ZH), 3.97 (s, 2H), 3.07 (t, J = 6.2 
Hz, 2H). 

Example 320 

{4-[5-(2-Phenoxy-ethylsidfa^^ 
ylmethyl-amine 

The title compound was synthesized from 4-[5-(2-phenoxy-ethylsulfanylmethyl)- 
[l,3,4]oxadiazol-2-yl]-benzaldehyde using a method similar to that described for 4-{4-[5- 
(2-phenoxy-e%lsulfan^^ ES-MS 
420.1 (M+l), l HNMR (CDCI3): 5 8.60 (br s, 1H), 8.20 (br S> 1H), 8.00 (ap d, J = 8.3 Hz, 
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2H), 7.45 (d, J = 8 2 Hz, 2H), 7.28-7.23 (m, 2H), 6.97-6.86 (m, 3H), 6.37 (d, J = 5.9 Hz, 
1H), 4.66 (d, J - 5.9 Hz, 2H), 4.21 (t, J = 6.1 Hz, 2H), 4.06 (s, 2H), 3.06 (t, J = 6.2 Hz, 
2H). 

Example 321 

{4-[5-(2-Phenoxy-emyIsulJ^yhnethyl)-^^ 
amine 




The title compound was synthesized from 4-[5-{2-phenoxy-ethylsuIfanylmethyI)- 
[l,3,4]oxadiazol-2-yl]-benzaldehyde using a method similar to that described for 4-{4-[5- 
(2-phenoxy-emylsulfanylmethyl>[l,3,4]oxadiazol-2-yl]-benzyl}-morph^ ES-MS 
420.1 (M+l), *H NMR (CDC1 3 ): 8 8.01-7.83 (m, 5H), 7.46 (d, J = 8.5 Hz, 2H), 7.27-7.22 
(m, 2H), 6.95-6.86 (m, 3H), 5.12 (ap t, 1H), 4.66 (d, J - 5.9 Hz, 2H), 4.21 (t, J = 6.1 Hz, 
2H), 4.06 (s, 2H), 3.06 (t, J = 62 Hz, 2H). 

Example 322 

{4-[5-(2-Phenoxy-etoybulfanyhne 
ylmethyl-amine 




The title compound was synthesized from 4-[5-(2-phenoxy-ethylsulfanylmethyl)- 
[l,3,4]oxadiazol-2-yl]-benzaIdehyde using a method similar to that described for 4-{4-[5- 
(2-phenoxy-ethylsulfanyImethyl>[l ,3,4]oxadiazol-2-yl]-benzyl}-morpholine: ES-MS 
433.3 (M+l), 'H NMR (CDC1 3 ): 5 8.57 (dd, J - 4.0, 1.5 Hz, 2H), 8.01 (ap d, J - 8.4 Hz, 
2H), 7.49 (ap d, J = 8.4 Hz, 2H), 7.32-7.24 (m, 4H), 6.98-6.88 (m, 3H), 4.22 (t, J = 6.1 
Hz, 2H), 4.07 (s, 2H), 3.90 (s, 2H), 3.85 (s, 2H), 3.07 (t, J = 6.1 Hz, 2H). 
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Example 323 

{4-[5-(2-Phenoxy-e%lsulfa^^ 
emyl)-amine 




The title compound was synthesized from 4-[5-(2-phenoxy-ethylswfanylmethyl)- 
[l,3,4]oxadiazol-2-yl]-benzaldebyde using a method similar to that described 4-{4-[5-(2- 
phenoxy-ethylsulfany]me1hyl)-|;i ,3,4]oxadiazol-2-yl]-benzyl}-morpholine: ES-MS 439.3 
(M+l), 'H NMR (CDC1 3 ): 8 7.99 (ap d, J = 8.4 Hz, 2H), 7.48 (ap d, J = 8.4 Hz, 2H), 7.29- 
7.24 (m, 2H), 6.98-6.88 (m, 3H), 4.22 (t, J = 6.1 Hz, 2H), 4.06 (s, 2H), 3.90 (s, 2H), 3.07 
(t, J = 6.1 Hz, 2H), 2.85-2.60 (m, 6H), 1.83 (m, 6H). Anal, calcd. for C24H30N4O2S: C, 
65.72; H, 6.89; N, 12.77; 0, 7.30; S, 7.31. Found: C, 65.54; H, 6.91; N, 12.65; 0, 7.62; 
S, 7.31. 

Example 324 

2-(2-Phenoxy-emykulfanylmemyl^ 




The title compound was synthesized from 4-[5-(2-phenoxy-ethylsulfanyImethyl> 
[l,3,4]oxadiazol-2-yl]-benzaldehyde using a method similar to that described 4-{4-[5-(2- 
phenoxy-etoylsuIfanylmemylHl,3^ 

Exact Mass 395.17: MS (aspci): m/z = 396.2 (M+l); J H NMR (CDC1 3 , 300 MHz): 8 
8.00 (d, 2H, J = 7.65 Hz), 7.47 (d, 2H, J = 7.60), 6.28 (app t, 2H, J= 7.6 Hz), 6.86-7.00 
(m, 3H), 4.23 (t, 2H, J = 6.3 Hz), 4.07 (s, 2H), 3.71 (s, 2H), 3.06 (t, 2H, J - 6.9 Hz), 2.48- 
2.62 (m, 4H), 1.75-1.90 (m, 4H). TLC (EtOAc) Rf 0.02. 

Example 325 

Diemyl- {4-[5-(2-phenoxy-emylsu^ 
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The title compound was synthesized from 4-[5-(2-phenoxy-ethylsulfanylmethyI)- 

[l,3,4]oxadiazol-2-yl]-benzaldehyde using a method similar to that described 4-{4-[5-(2- 

phenoxy-ethylsulfanylme%l^ 

Exact Mass 397.18: MS (aspci): mlz = 398.2 (M+l); 

X H NMR (CDC1 3 , 300 MHz): 8 7.99 (d, 2H, J = 7.5 Hz), 7.50 (d, 2H, J = 7.5), 7.27 (t, 
3H, J = 7.4 Hz), 6.86-7.00 (m, 4H), 4.22 (t, 2H, 6.0 Hz), 4.07 (s, 2H), 3.07 (t, 2H, J = 6.6 
Hz), 2.57 (q, 4H, J = 7.5 Hz), 1.07 (t, 6H, J = 7.0 Hz). TLC (EtOAc) R f 0.01. 

Example 326 

1- {4-[5<2-Phenoxy-ethylsuff^ 




The title compound was synthesized from 4-[5-(2-phenoxy-ethylsulfanylmethyl)- 
[l,3,4]oxadiazol~2-yl]-benzaldehyde using a method similar to that described 4-{4-[5-(2- 
phenoxy-ethylsulfany!me1hyl)-[l,3,4]oxadiazol-2-yl] 
Exact Mass 409.18: MS (aspci): m/z = 410.1 (M+l); 

*H NMR (CDCI3, 300 MHz): 5 7.90-8.10 (m, 2 H), 7.42-7.58 (m, 2H), 7.15-7.45 (m, 3 
H), 6.85-7.00 (m,4H) # 4.22 (t, 2 H, J = 5.95 Hz), 4.07 (s, 2 H), 3.55 (b s, 2H), 3.08 (t, 
2H, J = 6.3 Hz), 2.30-2.49 (m, 4 H), 138-1.70 (m, 6 H). TLC (EtOAc) R f 0.02. 

Example 327 

N-{4-[5-(2-Phenoxy-e%lsu^ 
pyrrolidin-1 -yl-ethyl)-acetamide 
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A mixture of {4-[5-(2-phenoxy-emyIsulfanylme&^^ 

pyaolid%-l->i-ethyl)-amine (0.505 g, 1 .14 mmol) and pyridine (1 .8 mL, 23 mmol) in 
CH 2 C1 2 (8 mL) was treated with acetic anhydride (1.1 mL, 1 1.4 mmol) and stirred at it 
5 overnight. The mixture was poured into sat. aq. NaHC0 3 and extracted with EtOAc (3 x). 
The combined organics were dried over MgS0 4 , filtered and concentrated. The crude 
product was purified by radial chromatography (gradient EtOAc/Hexane 20%-100%; 7N 
NH 3 in MeOHZEtOAc 10%-20%) and recrystallized in CH 2 Cl 2 /ethejc/hexane to give the 
title compound as a white powder (0.288 g): ES-MS 481.3 (M+l), 'H NMR (CDCI3): 5 
10 8.00 (m, 2H), 7.39-7.24 (m, 4H), 6.98-6.88 (m, 3H), 4.70 (s, 2H), 4.22 (ap t, J = 6.1 Hz, 
2H), 4.07 (d, J - 4.3 Hz, 2H), 3.60-3.40 (m, 2H), 3.02 (m, 2H), 2.62 (t, J = 7.5 Hz, 2H), 
2.51 (apt, 4H), 2.24, 2.14 (s, 3H), 1.85-1.76 (m, 4H). Anal, calcd. for C^N^S: C, 
64.97; H, 6.71; N, 11.66; 0, 9.99; S, 6.67. Found: C, 65.08; H, 6.75;N, 11.70; 0, 9.88; 
S, 6.77. 

15 
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WE CLAIM: 

1 . A compound of formula I: 

Ar— L 1 —Ar 2 —At 3 — L 2 — Q 

5 or a pharmaceutical^ acceptable salt, solvate, enantiomer, diastereomer or mixture of 
diastereomers or prodrug thereof wherein: 

Ar 1 is a cyclic group optionally substituted with one to five groups selected from Ci-Cg 
alkyl, C 2 -C 8 alkenyl, C 2 -C 8 alkynyl, hydroxy, Ci-C 8 alkoxy, Ci-Qj alkylaiyl, phenyl, 
-O-aryl, heteroaryl, cycloalkyl, Ci-C 8 alkylcycloalkyl, cyano, -(CH 2 )nNR 6 R 6 , Ci-C 8 

10 haloalkyl, Ci-C 8 haloalkoxy, halo, (CH 2 )nCOR 6 , (CH 2 )n NR 5 S0 2 R 6 , -(CH^nCCO^^ 6 , 
heterocyclic, and Ci-C 8 alkylheterocyclic; wherein the cycloalkyl, phenyl, aryl, and 
heterocyclic susbstitutents are each optionally substituted with one to three groups 
selected from hydroxy, Ct-C 8 alkoxyalkyl, Ci-C 8 haloalkoxy, d-C 8 alkyl, halo, Ci-C 8 
haloalkyl, nitro, cyano, amino, carboxamido,phenyl , aryl, alkylheterocyclic, heterocyclic, 

15 andoxo; 

L 1 is a bond or a divalent linker having a main chain of 1 to 10 atoms; or represented by 
the formula X 2 -(CR 3 R 4 ) m -X3 where X 2 is attached to Ar 1 and X 3 is attached to Ai* 
wherein R 3 and R 4 are independently selected from a bond, hydrogen, C r C 8 alkyl, C 2 -C 8 
alkylene, CrC* alkynyl, phenyl, aryl, Ci-C 8 alkylaiyl; wherein the alkyl, alkenyl, phenyl, 

2 0 and aryl groups are optionally substituted with one to five substitutents independently 

selected from oxo, nitro, cyano, Ci-C 8 alkyl, aryl, halo, hydroxy, C r C 8 alkoxy, C r C 8 
halaoalkyl, (CH 2 )„C(0)R 6 , and (CH^nCONR^ 6 ; 

X 2 is independently oxygen, -CH, -CONHCCR^ 4 )™, -NHCO(CR 3 R 4 )m, - (CR 3 RV - 
CHR 6 , -NR 5 , S, SO, S02, -0(CR 3 R 4 )m, or -S(CR 3 R 4 )m; 
25 X 3 is independently oxygen, -C, -CH, -CHR 6 , - (CR^ 4 ^, -CONH(CR 3 R 4 ) m , - 

NHCO(CR 3 R 4 ) m , -NR 5 , -NR 5 (CR 3 RV S, SO(CR 3 R 4 ) m , SO^CR^V S(CR 3 RV SO, 
or S02; -0(CR 3 R 4 ) m , or ^(O^R 4 )™; 

Ar 2 is a 5-member monocyclic heterocyclic aromatic group or positional isomer thereof 
having 1, 2, or 3 heteroatoms independently selected from nitrogen, oxygen and sulfur; 

3 0 and optionally substituted with one to three substitutents selected from Ci-C 8 alkyl, C 2 -C 8 

alkenyl, C^Cg alkynyl, hydroxy, C r C 8 alkoxy, d-C 8 alkylaryl, phenyl, aryl, C 3 -C 8 
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cycloalkyl, C r C 8 alkylcycloalkyl, cyano, C r C 8 haloalkyl, halo, (CH 2 )nC(0)R 6 , 
(CH 2 )nC(0)OR 6 , (CH 2 )nNR 5 S02R 6 , (m 2 %C(0)m?R 6 , and C r C 8 alkylheterocyclic; 
Ar 3 is a 6-member monocyclic, aromatic, carbocyclic or heterocyclic ring having 0, 1, 2, 
or 3 heteroatoms selected from nitrogen, oxygen and sulfur and which is optionally 
5 substituted with one to three substituents independently selected from Ci-Cg alkyl, C 2 -C 8 
alkenyl, C 2 -C 8 alkynyl, halo, -NHR 5 , Ci-C 8 haloalkyl, C 3 -C 8 cycloalkyi, hydroxy, alkoxy, 
(CH 2 ) n C(0)R 6 , (CH 2 ) Q C(0)OR 6 , (CH 2 ) n NR 5 S02R 6 , (CH^C^NRV, phenyl, Ci-C 8 
alkylaryl, and aryl; 

L 2 is a divalent linker having a chain length of between 1 and 10 atoms in the main chain 
10 or is represented by the formula: 

x 4 -(CR 3 rVx 5 ; 

wherein X4 is attached to Ar 3 and is selected from the group consisting of C, -CH, CUR 6 , 
-CO, O, -NR 5 , -NC(O)-, -NC(S), -C(0)NR 5 -, -NR 6, CXO)NR 6 , -NR 6 'C(S)NR 6 , -S0 2 NR 7 , - 
NRSO2R 7 , and -NR 6 C(NR 5 )NR 6 ; 
15 X 5 is selected from the group consisting of ~CH 2 , -CH, -0(CR 3 R 4 )m> NR 3 (CR 3 RV SO, 
S0 2 , S, and SCH 2 ; wherein the group X4-(CR 3 R 4 ) m -X 5 imparts stability to the compound 
of formula (1) and may be a saturated or unsaturated chain or divalent linker. 
Q is a basic group or a group represented by -NR ] R 2 ; wherein 

R 1 andR 2 are independently hydrogen, Ci-Cg alkyl, C 2 -C 8 alkenyl, C 3 -C 8 cycloalkane, C r 
20 C 8 alkylaryl, -C(0)C r C 8 alkyl, -C(0)OCi-C 8 alkyl, d-C 8 alkylcycloalkane, 

(CH 2 ) n C(O)0R 5 , (CH 2 ) n C(0)R 5 , (CH^C^NR^ 6 , and (CH 2 ) n NS0 2 R 5 ; wherein each of 
the alkyl, alkenyl, aryl are each optionally substituted with one to five groups 
independently selected from C r C 8 alkyl, C r C 8 alkenyl, phenyl, and alkylaryl; and 
wherein R 1 and R 2 may combine together, and with the nitrogen atom to which they are 

2 5 attached or with 0, 1 , 2 or 3 atoms adjacent to the nitrogen atom to form a nitrogen 

containing heterocycle which may have 1 , or 2 substituents independently selected from 
C r C 8 alkyl, C 2 -C 8 alkenyl, C 3 -C 8 cycloalkane, C r C 8 alkylaryl, -C(0)Ci-C 8 alkyl, - 
C(O)0Ci-C 8 alkyl, C x -C 8 alkylcycloalkane,oxo, halo amino, and (CH^C^NR^ 6 ; 
provided that L 2 -Q is not CONH 2 ; wherein R l and R 2 may combine with the nitrogen 

3 0 atom to which they are attached to form and imine; and provided that Q is not a subsituent 

on an amide; 
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R 5 is hydrogen, CN, d-C 8 alkyl, C 2 -C 8 alkenyl, C 5 -C 8 alkylaryl, (O^NSOzQ-Cg alkyl, 
(CHj^SOzphenyi, (CH 2 )nNS02aryl, -C(0)d-C 8 alkyl, or -C(0)OCi-C 8 alkyl; and 
R 6 and R 6 ' are each independently hydrogen, Ci-C 8 alkyl, phenyl, aryl, Ci-Qalkylaryl, or 
CrCscycloalkyl; 

R 7 is hydrogen, C r C 8 alkyl, phenyl, aryl, C r C 8 alkylaryl, or C 3 -C 8 cycloalkyl, and wherein 
m is an integer from 1 to 8; and n is an integer from 0 to 8. 

2. A compound according to Claim 1 wherein the Ar l is selected from 
the group consisting of cycloheptane, cyclohexane, cyclopentane, phenyl, napthyl, 
benzofuranyl and benzothienyl. 

3. A compound according to Claim 1 wherein the Ar 1 is selected from 
the group consisting of phenyl, napthyl, benzofuranyl and benzothienyl 

4. A compound according to Claim 1 wherein the group L l is a 
divalent linker selected from the group consisting of: -CH2CH2CH2-, -SCH2-, -OCH2-, - 
CH2SCH2-, -CH2OCH2-, -OCH2CH2SCH2-, -0(CH 2 ) 3 SCH 2 -, -OCH 2 CH 2 OCH 2 -, - 
0(CH 2 ) 3 OCH 2 -, -0(CH 2 ) 3 CH 2 O-, -(CH 2 ) 3 SCH 2 - >and KCH 2 ) 4 SCH 2 -. 

5. A compound according to Claim 3 wherein the group L 1 is a 
divalent linker selected from the group consisting of: -CH2SCH2-, -CH 2 OCH 2 -- 
OCH2CH 2 OCH 2 ., and -OCH 2 CH 2 SCH 2 -. 

6. A compound according to Claim 1 wherein Ar* is a 5-member 
aromatic group selected from the group consisting of: furan, thiophene, pyrrole, thiazole, 
oxazole, isoxazole, isothiazole, thiadiazole and oxadiazole. 

7. A compound according to Claim 5 wherein Ar 2 is a 5-member 
aromatic group selected from the group consisting of: furan, thiophene, pyrrole, thiazole, 
oxazole, isoxazole, isothiazole, thiadiazole and oxadiazole. 
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8. A compound according to Claim 5 wherein Ar 2 is 5-member 
aromatic group selected from the group consisting of: furan, oxazole, and oxadiazole. 

9. A compound of Claim 1 wherein Ar 3 is a 6-member aromatic group 
5 selected from the group consisting of phenyl, and pyridine. 

10. A compound of Claim 1 wherein Ar 3 is 1,4 -phenylene. 

11. A compound of Claim 7 wherein Ar 3 is 1,4 -phenylene. 

12. A compound according to Claim 7 wherein At 3 is pyridine. 



10 



13. A compound according to Claim 1 wherein the linker L 2 is: — 
OCH2CH2-, -<XCH 2 )3-, -CH 2 -, -CH 2 CH 2 -, -CH2CH2CH2-, -CH=CHCH 2 -, - 

15 CH=CHCH 2 CH 2 -, - CH<MCH 2 CH 2 CH 2 -, -CONHCH2CH2CH2-, -CONHCH 2 CH 2 -, - 
NHCONHCH 2 CH 2 - 3 -NHCON(CH 3 )CH 2 CH 2 -, -NHCON(CH 3 )CH 2 CH2CH2-, - 
NHCONHCH 2 CH 2 CH 2 -,-NHCSNHCH 2 CH 2 -, -NHCSNHCH 2 CH 2 CH 2 -, - 
NHC(CN)NHCH 2 CH 2 -, -NHCCCN)NHCH2CH2CH 2 -, -NHCOCH 2 CH 2 -, and - 
NHCOCH 2 CH 2 CH 2 -. 

20 

14. A compound according to Claim 5 wherein the linker L 2 is: - 
OCH2CH2-, -0(CH 2 ) 3 -, -CH2-, -CH2CH2-, -CH2CH2CH2-, -CH=CHCH 2 -, - 
CH=CHCH 2 CH 2 -, - CH=CHCH 2 CH 2 CH 2 -, -CONHCH2CH2CH2-, -CONHCH 2 CH 2 -, - 
NHCONHCH2CH2-, -NHCON(CH 3 )CH 2 CH2-, -NHCON(CH3)CH 2 CH 2 CH2-, - 

25 NHCONHCH 2 CH 2 CH 2 -,-NHCSNHCH 2 CH 2 -, -NHCSNHCH 2 CH 2 CH 2 -, - 

NHC(CN)NHCH 2 CH 2 -, -NHC(CN)NHCH 2 CH 2 CH 2 -, -NHCOCH 2 CH 2 -, and - 
NHCOCH2CH2CH2-. 

15. A compound according to Claim 7 wherein the linker L is: - 
3 0 OCH2CH2-, -0(CH 2 ) 3 -, -CH 2 -, -CH2CH2-, -CH 2 CH 2 CH2-, -CE=€HCH 2 -, - 

CH=CHCH 2 CH 2 -, - CH=CHCH 2 CH 2 CH2-, -CONHCH2CH2CH2-, -CONHCH 2 CH 2 -, ■ 
NHCONHCH 2 CH 2 -, -NHCON(CH 3 )CH 2 CH2-, -NHCON(CH 3 )CH 2 CH 2 CH 2 -, - 
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NHCONHCH 2 CH2CH2-,-NHCSNHCH 2 CH2-, -NHCSNHCH 2 CH 2 CH 2 -, - 
NHC(CN)NHCH 2 CH 2 -, -NHC(CN)NHCH 2 CH 2 CH 2 -, -NHCOCH 2 CH 2 -, and - 
NHCOCH 2 CH 2 CH 2 -. 

16. A compound according to Claim 1 1 wherein the linker L 2 is: - 
OCH 2 CH r , -0(CH Z )3-, -CH2-, -CH 2 CH 2 -, -CH 2 CH 2 CH 2 -, -CH=CHCH2-, - 
CH=CHCH 2 CH 2 -, - CH=CHCH 2 CH 2 CH 2 - -CONHCH 2 CH 2 CH 2 -, -CONHCH 2 CH 2 -, - 
NHCONHCH 2 CHr , -NHCONC^CH^Hz-, -NHCON(CH 3 )CH 2 CH 2 CH2-, - 
NHCONHCH 2 CH 2 CH 2 -,-NHCSNHCH 2 CH 2 -, -NHCSNHCH 2 CH 2 CH 2 -, - 
NHC(CN)NHCH 2 CH 2 -, -NHC(CN)NHCH 2 CH 2 CH 2 -, -NHCOCH 2 CH 2 -, and - 
NHCOCH 2 CH 2 CH 2 -. 

17. A compound according to Claim 1 1 wherein the linker L 2 is: - 
OCH 2 CH 2 -, or -0(CH 2 )3-. 

18. A compound according to Claim 1 1 wherein the linker L 2 is: - 
CH=CHCH2-, -CH=CHCH 2 CH 2 -, and - CH=CHCH 2 CH 2 CH 2 -. 

2 ■ 

19. A compound according to Claim 1 1 wherein the linker L is: - 
NHCONHCH 2 CH rj -NHCON(CH 3 )CH2CH 2 -, - NHCONCCHa^HaCHi^-, and - 
NHCONHCH2CH2CH2-. 

20. A compound according to Claim 1 wherein R l and R 2 combine 
with the nitrogen atom to form piperidinyl, pyrrolidinyi, azepine, or azetidinyi. 

21. A compound according to Claim 1 wherein R andR are 
independently selected from the group consisting of hydrogen, methyl, ethyl, propyl, 
isopropyl, methylcyclopentane, methylcyclohexane, phenyl, benzyl, cyclopentyl, 
cyclohexyl, methylcyclopropane andmethylcyclobutane. 

22. A compound according to Claim 1 wherein the group Ar 2 is 

oxadiazole. 
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23. A compound according to Claim 1 wherein the group Ar 2 is 

oxazole. 

24. A compound according to Claim 9 wherein the group Ar 3 is phenyl 
or pyridyl substituted with 1 to 3 substituents selected from chloro, fluoro, 
trifluoromethyl, Ci-C 6 alkyl, Ci-C 6 alkoxy, C 2 -C 8 alkenyl, substituted or unsubstituted 
phenyl, aryl, C r C 8 alkylaryl, (CH 2 ) n C(0)R 6 , (C^nCONR^ 6 , and (CH 2 ) n OR 6 . 

25. A compound according to Claim 1 wherein at least one of L 1 and 
L 2 has a chain length of between 3 to 8 atoms. 

26. A compound according to Claim 1 wherein L 2 has a chain length of 
between 3 to 8 atoms. 

27. A compound selected from the group consisting of: 
l-{4-[2-(Benzofuran-2-yl^ 

ethyl)-urea, 

l-{4-[2-(Benzofu^ 

ethyl)-urea 5 

1- {4-[2-(Benzoforan-2-yta^ 
ethyl)-uxea, 

l_(3-{4-[5-(Benzofu^ 
propyl>piperidine, 

Cyclohexyl-ethylK3-{4-[5-(2-phenoxy-e%lsulf^^ 

phenyl} -aUyl)-amine, 

4-(3-{4-[5-(2-Phenoxy-ethyM 

morpholine, 

l-(3-{4-[2-(2-Phenoxy^thylsutf^^ 

Die%l-(3-{4-[5-(2-phenoxy-e%M 

amine, 
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l-(3-{4-[5-(2-Phenoxy-e%lsul^^^ 
piperidine, 

(3-{2-OToro^[5^2-phenoxy^thylsulfany^ 
propyl)-dimethyl-amine, 

1- Methyl^(3-{4-[5<2-phenoxy^^^ 
allyl)-piperazine, 
(3-{2-Fluoro-4-[5<2-ph^ 
propyl^dimethyl-amine, 

Ethyl-isopropyH3-{4-[5<2-phenoxy-ethyisulfanyto 

phenyl} -allyl)-amine, 

Cyclopentyl-methyK3-^ 

phenyl}-allyl)-amine, 

H3-{4-[2<2rPhenoxy-ethylsul^^ 

Diethyl^- {4-[2-(2-phenoxy-e^ 

Dimethyl^- {4-[5^2-phenoxy-ethyl^^ 

allyl)-amine, 

Dimethyl-(3-{4-[2<2-phenoxy-ethylsulfanylme 
amine, 

2- {4-[2-(l-Me1hyl-pyrroUdin-2-yl>ethoxy]-phenyl^ 
[l,3,4]oxadiazole, 
2<2-Phenoxy^thylsui^^ 
[l,3,4]oxadiazole, 

DimethyK3^4^5<2-phenoxy-e%ls^^ 
4-Dime%lamino-N- {4-[5-{2-phenoxy-ethylsulfany 
phenyl} -butyramide, 
l-(2-Dimethylaminc^ 
yl] -phenyl} -urea, 

1- (3-Diiae%lamino-pro^^ 

2- yl]-phenyl}-urea, 

DimethyH2-{4-[5<2-phenoxy^thylsulfanylme% 
ethyl)-amine, 
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l_(2-{4-[5-(2-Phenoxy-ethyte^^ 
piperidine, 

Dimethyl-(5- {4-[5-(2-phenoxy-ethylsulfanylme%^ 

4-enyl)-amine, 

2-(2-Dimethylamino-etho 

2-yl]-phenyi } -acetamide, 

Dimethyl-(4-{4-[5-(2-^^^ 

butyl)-amine, 

l_(3-{445-(2-Phenoxy-^ 
piperidine, 

Diethyi-(3-{4-[5-(2-pte^^ 
propylamine, 

1- (4-{4-[5-(2-Phenoxy-e1hyls\^^ 
piperidine, 

2- (2-Phenoxy-ethylsulfany^ 
[l,3,4]oxadiazole, 
l-(3-{4-[5-(2-Phenoxy-et^^ 
azepane, 

1.(2- {4-[5-(2-Phenoxy-ethylsulfanylmethyl)-[l ,3,4]oxadiazol-2-yl]-phenoxy}-ethyl)- 
azepane, 

Methyl-(3-{4-[5^2-phenoxy-ethy^^^ 
propylamine, 

Methyl-(2-{4-[5-(2-phenoxy-ethylsulfany 
ethyl)-amine, 

1- (2-Dimethylamino-e^ 
[l,3 > 4]oxadiazol-2-yl]-phenyl}-urea, 

2- (2-Phenoxy-ethylsi^ 
[l,3,4]oxadiazole, 

1- (5-Dimethylaim^^ 

2- yl] -phenyl} -urea, 
l-{445-(2-Phenoxy-e%ls^^^ 
l-yl-ethyl)-urea, 
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l-(4-{4-[5-(2-Phenoxy-ethylsul^yto^ 
azepane, 

Diethyl-(4-{4-[5-(2-phenoxy-eth^^ 
butyO-amiiie, 

l-{4-[5-(2-Phenoxy-emykulfanylmeto^^ 
l-yl-ethyl)-urea, 

1- (2-toethylammc^^ 
yl]-phenyl}-urea, 

(3-{4-[5-CBenzofuran-2-ylmethylsulfanylmethyl)-[l,3,4]oxadi 
propyl)-dimethyl-amme, 

2- (2-Phmoxy-e&ylsulfanyta^^ 
[l,3,4]oxadiazole, 

1- (5-{4-[5-(2-Phenoxy-ethylsu^^ 
piperidine, 

l_(3-{4-[5-(2-Phenoxy-ethylsulfany^ 
piperidin-4-one, 

2- (2-Phenoxy-e%lsulfanyIme^^ 
Dimethyl-(2-{4-[2-(2-phenoxy-ethy^^ 

1.(2- {4-[2-(2-Plienoxy-ethylsulfenylmethyl)-oxazol-5-yl]-phenoxy} -emyl)-piperidine, 
1_(3- {4-[2-(2-Phenoxy-ethylsul^ 

2- (2-Phenoxy-e%lsmTanylm^^ 
Dimethyl-(3-{4-[2-(2-phenoxy-^ 
amine, 

Dimethyl-(6-{4-[5-(2-phenoxy-et^^ 
5-enyI)-amine, 

Dimethyl-(4-{4-[5-(2-phenoxy-e1^^^ 

3- enyl)-amme, 

Dimemyl-(3-{4-[4-(2-pheraoxy-e^ 
amine, 

(3- {4-[5-{BeTizo[>]tmophen-2-y]ra^ - 
propyl)-dimethyI-aniine, 
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Dime%l-(3-{4-[5-(naphfo^ 

phenoxy}-propyl)-amiiie, 

Dime%l-(3-{4-[5-(2-phe^^^ 

propyl-amine, 

2-(2-Phenoxy-ethylsulf^^ 

[l,3,4]oxadiazole, 

2-[4-(3-Azetidin-l-yl-pro^ 
[l,3,4]oxadiazole, 
l-{4-[2-(2-Phenoxy-ethylsidf^^ 
urea, 

l-{4-[2-(2-Phenoxy-ethylsu^ 
ethyl)-urea, 

l-(2-Dimethylamino-ethy^^^^ 

phenyl}-urea, 

l-(2-Dime%lamino-eti^ 

phenyl}-urea, 

l-{4_[2-(2-Phenoxy-e^ 

propyl)-urea, 

l-{4-[5-(2-Phenoxy-ethylsiiIfanylmethyQ 

1- yl-propyl)-urea, 

N,N-dimethyl-NHHH^ 

2- yl} -ethane- 1 ,2-diamine, 
N^f-DimethyWST- {5-[5-(2-phenoxy-ethyM 
2-yl} -propane-1 ,3 -diamine, 

1- Me%l-3-{4-[5-(2-phen^^ 
phenoxymethyl} -piperidine, 

2- (2-Phenoxy-e1hylsidf^^ 
l-(2-Me%lamino-ethyl)-3-{4-^^ 
yl]-phenyl}-urea, 
5-(2-Phenoxy-e!hylsdfanyta^ 
[l 5 2,4]oxadiazole, 
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DimethyH2-{4-[5^2-phenoxy-e^ 

ethyl)-amine, and pharmaceutically acceptable salts, solvates, enantiomers, diastereomers 
and mixture of diastereomers thereof. 

28. A compound represented by the formulae. 
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or aphaimaceutically acceptable salt, solvate, prodrug, enantiomer, diasteromer or 
mixture of diastereomers thereof. 

5 29. The compound of any one of Claims 1-28 which is the 

hydrochloride salt or the bisulfate salt 

30. A method of treating obesity comprising administering to a patient 
in need thereof a compound of any one of Claims 1-28. 
10 3 1 . A method of preventing Type II Diabetes comprising administering 

to a patient in need thereof a compound of any one of Claims 1-28. 

32. A method of inhibiting release of the melanocortin concentrating 
hormone comprising administering to a patient in need thereof a compound of any one of 

15 Claims 1-28. 

33. A method of treating, preventing or ameliorating the symptoms of 
obesity and Related Diseases comprising administering to a patient in need thereof a 
pharmaceutically effective amount of a compound of formula L 

20 

34. A pharmaceutical formulation comprising a compound of any one 
of Claims 1-28 and a pharmaceutical carrier for the treatment of obesity and related 
diseases. 

25 35. Use of a compound of formula I as an appetite suppressant 
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36. Use of a compound of formula I for the treatment, prevention or 
amelioration of the symptoms of eating disorders (bulima, anorexia nervosa, etc.), 
diabetes, diabetic complications, diabetic retinopathy, sexual/reproductive disorders, 
depression, anxiety, social withdrawal, urge incontinence, epileptic seizure, hypertension, 
5 cerebral hemorrhage, conjestive heart failure, sleeping disorders, atherosclerosis, 
rheumatoid arthritis, stroke, hyperlipidemia, hypertriglycemia, hyperglycemia, and 
hyperlipoproteinenamia, comprising administering an effective amount of a compound of 
formula I to a patient in need thereof. 

10 37. Use of a compound of formula I in the manufacturre of a 

medicament for the treatment of obesity and Related Diseases including diabetes mellitus, 
hyperglycemia, obesity, hyperlipidemia, hypertriglyceridemia, hypercholesterolemia, 
atherosclerosis of coronary, cerebrovascular and peripheral arteries, gastrointestinal 
disorders including peptid ulcer, esophagitis, gastritis and duodenitis, (including that 

1 5 induced by H. pylori), intestinal ulcerations (including inflammatory bowel disease, 
ulcerative colitis, Crohn's disease and proctitis) and gastrointestinal ulcerations, 
neurogenic inflammation of airways, including cough, asthma, depression, prostate 
diseases such as benign prostate hyperplasia, irritable bowel syndrome and other disorders 
needing decreased gut motility, diabetic retinopathy, neuropathic bladder dysfunction, 

2 0 elevated intraocular pressure and glaucoma and non-specific diairhea dumping syndrome. 



38 . The combination of a compound of formula I, its salt, enantioner or 
prodrug thereof, with other approved therapeutic agents for the treatment and/or 
prevention of obesity and related diseases. 
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I — ' searchable claims. 



2. FI As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 
of any additional fee. 



3 I I As only some of the required additional search fees were timely paid by the applicant, this International Search Report 
J — ' covers only those claims for which fees were paid, specifically claims Nos.: 



4. 1 I No required additional search fees were timely paid by the applicant Consequently, this International Search Report is 
— restricted to the invention first mentioned in the claims; It is covered by claims Nos.: 



Remark on Protest Q The additional search fees were accompanied by the applicant's protest 

j | No protest accompanied the payment of additional search fees. 



Form PCT/ISA/210 (continuation of first sheet (1)) (July 1998) 



International Application No. PCTAJS 03 42123 



FURTHER INFORMATION CONTINUED FROM PCT/1SA/ 210 



Continuation of Box 1.2 

Claims Nos.: 1-26 (part), 28-38 (part) 



The initial phase of the search revealed a very large number of documents 
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search over the whole breadth of the claim(s) is impossible. 
Consequently, a complete search has only been performed for compounds of 
formula (I) having the groups Arl, Ar2, Ar3, LI, L2 and Q which are 
illustrated in claim 27. 

Present claims 1, 28 and 38 relate to a compound defined by reference to 
a desirable characteristic or property, namely prodrugs. The claims cover 
all compounds having this characteristic or property, whereas the 
application provides no support within the meaning of Article 6 PCT 
and/or disclosure within the meaning of Article 5 PCT for any such 
compounds (the term prodrug does not appear to be defined 1n the 
application). In the present case, the claims so lack support, and the 
application so lacks disclosure, that a meaningful search over the whole 
of the claimed scope is impossible. Independent of the above reasoning, 
the claims also lack clarity (Article 6 PCT). An attempt is made to 
define the compound by reference to a result to be achieved. Again, this 
lack of clarity in the present case is such as to render a meaningful 
search over the whole of the claimed scope Impossible. Consequently, the 
search has been carried out for those parts of the claims which appear to 
be clear, supported and disclosed, namely those parts relating to the 
compounds of formula (I), their salts, solvates, enantlomers and 
diastereomers. 

The applicant's attention is drawn to the fact that claims, or parts of 
claims, relating to inventions in respect of which no international 
search report has been established need not be the subject of an 
international preliminary examination (Rule 66.1(e) PCT). The applicant 
is advised that the EPO policy when acting as an International 
Preliminary Examining Authority is normally not to carry out a 
preliminary examination on matter which has not been searched. This is 
the case irrespective of whether or not the claims are amended following 
receipt of the search report or during any Chapter II procedure. 
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